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County Hospital. Vice-President, 1906.

1910. JoPSON, John Howard, M.D., 1824 Pine Street, Philadelphia,

Pa. Professor of Surgery, Philadelphia Polyclinic; Asso-

ciate in Surgery, University of Pennsylvania; Surgeon to

Presbyterian Hospital, Children's Hospital, and Bryn
Mawr Hospital.

1914. JuDD, Edward Starr, M.D., Rochester, Minn., Surgeon to

St. Mary's Hospital.

1899. Kammerer, Frederic, M.D., 51 East Sixty-sixth Street,

New York City. Professor of Clinical Surgery, Cornell

Medical College; Surgeon to the German and St. Francis'

Hospitals, New York.

1913. Kanavel, Allen B., A.B., M.D., 31 North State Street,

Chicago, 111. Assistant Professor of Surgery, Northwestern

University Medical School; Attending Surgeon to Wesley

and Cook County Hospitals.

*ti88o. Keen, William Williams, A.M., M.D., LL.D., Hon.

F.R.C.S. Eng. and Edin., 1729 Chestnut Street, Phila-

delphia. Emeritus Professor of the Principles of Surgery

and of Clinical Surgery in the Jefferson Medical College;

Surgeon to the Jefferson Medical College Hospital; Con-

sulting Surgeon to the W' Oman's and St. Agnes' Hospitals;

Membre Correspondant Etranger de la Societe de Chir-

urgie de Paris; Membre Honoraire de la Societe Beige de

Chirurgie. Ehreunitglied der Deutschen Gesellschaft fiir

Chirurgie. Honorary Member, Clinical Society of London.

President, 1898; Vice-President, 1892; Member of Council

I 899- I
901.
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1911. KiLiANi, Otto G. T., M.D., 44 West 77th St., New York City.

Professor of Clinical Surgery, Columbia University; Sur-

geon to the German Hospital,

191 1. King, Alfred, A.B., M.D., Sc.D. (Colby), 610 Congress

Street, Portland, Maine. Lecturer on Surgery in the

Medical School of Maine; Consulting Surgeon to the

Maine Hospital.

1901. Le Conte, Robert G., A.B., M.D., President, 1530 Locust

Street, Philadelphia. Surgeon to the Pennsylvania and the

Bryn Mawr Hospitals; Consulting Surgeon to the German-

town and the Gynecean Hospitals.

1912. Lewis, Dean D., M.D., 122 S. Michigan Ave., Chicago, 111.

Assistant Professor of Surgery, Rush Medical College;

Attending Surgeon to the Presbyterian Hospital, Chicago.

1910. LiLiENTHAL, HowARD, A.B., M.D., 48 East Seventy-fourth

Street, New York, N. Y. Attending Surgeon, Mount Sinai

Hospital; Visiting Surgeon to Bellevue Hospital; Consult-

ing Surgeon, Hospital for Joint Diseases, Jewish Maternity

Hospital, and Har Moriah Hospital.

1908. LoTHROP, Howard Augustus, A.M., M.D., loi Beacon

Street, Boston, Mass. Assistant Visiting Surgeon, Boston

City Hospital; Instructor in Surgery, JIarvard Medical

School.

1910. Lund, Frederick Bates, M.D., 527 Beacon Street, Boston,

Mass. Lecturer on Surgery, Harvard Medical School;

Visiting' Surgeon, Boston City Hospital.

1903. LuTZ, F. J., A.M., M.D., 3337 Lafayette Place, St. Louis,

Mo. Professor of Surgery, Medical Department, St. Louis

University; Surgeon-in-Chief, Alexian Brothers' Hospital;

Surgeon-in-Charge, Josephine Hospital.

1901. McArthur, L. L., M.D., 122 S. Michigan Boulevard, Chicago,

111. Professor of Clinical Surgery, Post-Graduate Medical
School; Assistant Professor of CHnical Surgery, Rush Medi-
cal College; Surgeon . to St. Luke's and Michael Reese
Hospitals.

1882. McGraw, Theodore A., M.D., 73 Case Street, Detroit, Mich.
Professor of Surgery in the Detroit Medical College; Surgeon
to St. Mary's and Harper Hospitals. Vice-President, 1896.

1903. McMuRTRY, Lewis S., A.M., M.D., LL.D., 542 Atherton
Building, Louisville, Ky. Professor of Gynecology and
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Abdominal Surgery in the Medical Department, University

of Louisville; Surgeon to the Louisville City Hospital.

1015. McRae, Floyd W., M.D., Peters Building, Atlanta, Ga.

Chief Surgeon to the Piedmont Sanatorium; Visiting

Surgeon to St. Joseph's Infirmary; Consulting Surgeon to

Grady Hospital.

1908. Mackenzie, Kenneth A. J., M.D., L.R.C.P., and L.R.C.S.,

Edin., 908 Corbett Building, Portland, Oregon. Professor of

Operative Surgery, Medical Department Oregon State Uni-

versity; Surgeon to St. Vincent's Hospital, Portland, Oregon

TO04. MacLaren, Archibald, M.D., B.S., Vice-President, 914
Lowry Building, St. Paul, Minn. Professor of Clinical

Surgery, University of Minnesota.

1914. MacLaren, Murray, B.A., M.B.C.M., M.D., M.R.C.S.,

Eng., 75 Coburg Street, St. John, N. B., Canada. Surgeon

to the General Public Hospital.

*ti88o. Marks, Solon, M.D., 136 Wisconsin Street, Milwaukee,

Wis. Surgeon to St. Mary's Hospital. Vice-President, 1898.

1898. Martin, Edward, M.D., 1506 Locust Street, Philadelphia.

Clinical Professor of Surgery, University of Pennsylvania

and Woman's Medical College of Pennsylvania, Philadel-

phia; Surgeon to Philadelphia, St. Agnes', and Howard
Hospitals.

1915. Martin, Walton, Ph.B., M.D., 25 West Fiftieth Street,

New York. Professor of Clinical Surgery, Columbia

University; Attending Surgeon, St. Luke's Hospital;

Consulting Surgeon, White Plains Hospital and Loomis

Sanatorium.

ti895. Mastin, William McDowell,.M.D.,LL.D., Northeast corner

of Joachim and Conti Streets, Mobile, Ala. Surgeon to the

Mobile City Hospital.

1895. Matas, Rudolph, M.D., 2255 St. Charles Avenue, New
Orleans, La. Professor of Surgery, Medical Department,

Tulane University; Professor of Clinical Surgery, New
Orleans Polyclinic; Surgeon to Charity Hospital; Consult-

ing Surgeon to the Eye, Ear, Nose, and Throat Hospital.

President, 1909; Vice-President, 1901.

1903. Mayo, Charles, H., A.M., M.D., LL.D., Rochester, Minn.

Surgeon to St. Mary's Hospital.

1899. Mayo, William J., A.M., M.D., D.Sc, F.R.C.S. Edin., LL.D.

Tor., 427 West College Street, Rochester, Minn. Surgeon to

St. Mary's Hospital. Vice-President, 1903; President, 1913.
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*ti88o. Mears, James Ewing, A.M., M.D., LL.D., 1535 Land

Title Building, Philadelphia. President^ 1893; Recorder,

1881-93.

1901. Meyer, Willy, M.D., 700 Madison Avenue, New York.

Professor of Surgery in the New York Post-Graduate

Medical School and Hospital; Attending Surgeon to the

German and New York Skin and Cancer Hospitals; Con-

sulting Surgeon to the New York Infirmary for Women and

Children.

1912. Mitchell, James F,, A.B., M.D., 1344 Nineteenth Street,

Washington, D. C. Surgeon to Providence Hospital.

1893. MixTER, Samuel Jason, S.B. (Massachusetts Institute of

Technology), M.D. (Harvard), 180 Marlborough Street,

Boston. Surgeon to Carney Hospital; Consulting Sur-

geon to Massachusetts General Hospital and to Massa-

chusetts Charity Eye and Ear Infirmary; Instructor in

Surgery, Harvard University.

11896. Monks, George Howard, A.B. (Harvard), M.D. (Harvard),

M.R.C.S. (Eng.), 67 Marlborough Street, Boston. Junior

Visiting Surgeon, Boston City Hospital; Lecturer on Sur-

gery, Harvard Medical School and Harvard Dental School.

1895. Moore, James E., M.D., 616 Syndicate Bldg., MinneapoHs,

Minn. Professor of Surgery, University of Minnesota;

Surgeon-in-Chief to the Northwestern Hospital. Vice-

President, 1905.

1914. MoscHcowiTZ, Alexis V., M.D., 925 Madison Ave., New
York, N. Y. Associate Surgeon, Mt. Sinai Hospital; At-

tending Surgeon, Hor Moriah Hospital.

1904. MuDD, Harvey G., M.D., Humboldt Building, St. Louis, Mo.
Professor of Fractures and Dislocations and Clinical Surgery,

Medical Department, Washington University; Surgeon to

St. Luke's Hospital; Consulting Surgeon to the St. Louis

City Hospital.

1913. Murphy, Fred T., A.B., M.D., Washington University Medi-
cal School, St. Louis, Mo. Professor of Surgery, Washington
University Medical School; Surgeon-in-Chief, Washington
University Hospital and St. Louis Children's Hospital.

1902. Murphy, John B., A.M., M.D., 2526 Calumet Ave., Chicago,

111. Professor of Surgery, Medical Department of North-

western University, Chicago Post-Graduate School and
Hospital, and Chicago Clinical School; Attending Surgeon

to Mercy Hospital, Cook County Hospital, and Wesley



XX FELLOWS OF THE ASSOCIATION

ELECTED

Hospital; Consulting Surgeon to the Alexian Brothers'

Hospital and Hospital for Crippled Children.

1898. Murray, Francis W., M.D., 32 West Thirty-ninth Street,

New York City. Professor of Clinical Surgery in Cornell

University Medical College; Surgeon to the New York and

St. Luke's Hospitals.

t[882. DE Nancrede, C. B. G., A.m. (University of Pennsylvania),

M.D., LL.D. (Jefferson), 504 South State Street, Ann
Arbor, Mich. Professor of Surgery in the University of

Michigan; Professor of Surgery, Dartmouth Medical Col-

lege. President, 1908; Vice-President, 1889 and 1S99.

1903. Neilson, Thomas R., M.D., 122 South Seventeenth Street,

Philadelphia, Pa. Surgeon to the Episcopal Hospital and
to St. Christopher's Hospital for Children; Clinical Professor

of Genito-urinary Diseases in the University of Pennsyl-

vania.

*i9i5. Nichols, Edward Hall, A.B., A.M., M.D., 294 Marlborough
Street, Boston, Massachusetts. Associate Professor of

Surgery, Harvard University Medical School; Senior

Visiting Surgeon, Boston City Hospital; Consulting

Surgeon, City Hospital, Quincy, and Framingham Hospital,

Framingham.

1900. OciiSNER, A. J., B.S., F.R.M.S., M.D. Eng., 710 Sedgwick

Street, Chicago. Professor of Clinical Surgery, College of

Physicians and Surgeons; Surgeon-in-Chief of Augustana

and St. Mary's Hospitals.

1900. Oliver, J. C, M.D., 628 Elm Street, Cincinnati, Ohio. Dean
and Professor of Operative Surgery, Miami Medical College;

Surgeon to Cincinnati, Presbyterian, and Christ Hospitals.

1915. Olmsted, Ingersoll, M.B., 215 James Street, South, Hamil-

ton, Ontario. Surgeon to City Hospital.

ti882. Owens, John E., M.D., 1017-18 Venetian Building, Chicago,

111. Professor of Principles and Practice of Surgery and

Clinical Surgery in the Chicago Medical College; Surgeon

to St. Luke's Hospital. Vice-President, 1900.

1899. Parham, Frederick William, M.D., 741 Carondelet Street,

New Orleans, La. Professor of General, Clinical, and

Operative Surgery on the Cadaver, New Orleans Polyclinic;
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Surgeon to Charity Hospital; Consulting Surgeon to Eye,

Ear, Nose, and Throat Hospital.

tiS93. Parmenter, John, M.D., 519 Franklin Street, Buffalo, N. Y.

Professor of Anatomy and Clinical Surgery in the Medical

Department of the University of Buffalo; Surgeon to the

Sisters of Charity, Erie County, Fitch, Children's, and

Emergency Hospitals; Assistant Surgeon to the Buffalo

General Hospital.

1908. Peck, Charles Howard, M.D., Treasurer, 30 West Fiftieth

Street, New York City. Associate in Surgery, Columbia

University; Attending Surgeon to French Hospital; Junior

Attending Surgeon to Roosevelt Hospital.

1S89. PiLCHER, Lewis S., A.M., M.D., LL.D. (Dickinson), 386

Grand Avenue, Brooklyn, N. Y. Professor of Clinical

Surgery in the Post-Graduate Medical School, New York;

Surgeon to the Methodist Episcopal Hospital, New York.

Vice-President, 1893.

1914. Plummer, Samuel C, A.B., M.D., 4539 Oakenwald Avenue,

Chicago, 111. Attending Surgeon, St. Luke's Hospital;

Clinical Professor of Surgery, Northwestern University

Medical School; Chief Surgeon, C. R. I. & P. Ry. Co.

1914. Pool, Eugene Hillhouse, A.B., M.D., 107 East 60th Street,

New York, N. Y. Attending Surgeon, French Hospital;

Associate Attending Surgeon, New York Hospital; Instruc-

tor of Surgery, Columbia University; Consultant Surgeon

to New York Orthopaedic and Manhattan State Hospitals,

and Home for Incurables.

1904. Porter, Charles Allen, A.M., M.D., 245 Beacon Street,

Boston, Mass. Assistant Surgeon to the Massachusetts

General Hospital; Instructor in Surgery, Harvard Medical

School.

1915. Porter, Miles . Fuller, M.A., M.D., 207 West Wayne
Street, Fort Wayne, Ind. Professor of Surgery in the

Indiana University School of Medicine; Surgeon-in-Chief

to Hope Hospital; Consulting Surgeon in the Indiana

School for Feeble-minded Youth.

1896. Powers, Charles A., A.M., M.D., MetropoKtan Building,

Denver, Col. Professor of Clinical Surgery, Emeritus, in

the University of Colorado, and Surgeon to St. Luke's

Hospital and to the Children's Hospital; Consulting Surgeon
to the Denver City and County Hospital, to the Mercy
Hospital, and to the State Home for Children. President,
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191 2; Vice-President, 1903; Treasurer, 1906-1912; Mem-
ber of Council, 1906-1 9 1 6.

1908. Primrose, Alexander, M.B., CM. Edin., M.R.C.S. Eng.,

100 College Street, Toronto, Canada. Surgeon to the

Toronto General Hospital and to the Hospital for Sick

Children, Toronto; Associate Professor of Clinical Surgery

in the University of Toronto.

1886. Ransohoff, Joseph, M.D., F.R.C.S. Eng., 19 West Seventh

Street, Cincinnati, Ohio. Professor of Anatomy in the

Medical College of Ohio; Surgeon to the Cincinnati and

the Good Samaritan Hospitals. Vice-President, 191 1.

1901. RiXFORD, Emmet, B.S., M.D., 1795 California Street, San

Francisco, Cal. Professor of Surgery in Cooper Medical

College; Surgeon to City, County, and Lane Hospitals.

Vice-President, 1905.

ti882. Roberts, John B., A.M., M.D., 313 South Seventeenth Street,

Philadelphia. Professor of Anatomy and Surgery in the

Philadelphia Polyclinic; Surgeon to the Methodist and

Jewish Hospitals. Vice-President, 1888 and 1894; Treas-

urer, 1892-93.

1898. Rodman, William L., A.M., M.D., 1904 Chestnut Street,

Philadelphia. Professor of Surgery, Medico-Chirurgical

College, Philadelphia.

1914. Ross, George Gorgas, M.D., 1721 Spruce Street, Philadel-

phia, Pa. Visiting Surgeon, Germantown Hospital; Assis-

tant Surgeon, German Hospital.

ti882. Rushmore, John Dikeman, M.D., 129 Montague Street,

Brooklyn, N. Y. Professor of Surgery in the Long Island

College Hospital; Surgeon to the Brooklyn, St. Peter's,

and the Eye and Ear Hospitals.

1909. ScuDDER, Charles L., M.D., A.B., Ph.B., 209 Beacon Street,

Boston, Mass. Surgeon to the Massachusetts General

Hospital; Associate in Surgery at the Harvard Medical

School.

1902. Shepherd, Francis J., M.D., 152 Mansfield Street, Montreal,

Canada. Professor of Anatomy and Lecturer on Operative

Surgery in McGill University, Montreal; Senior Surgeon

to the Montreal General Hospital.

1905. Sherman, Harry M., A.B., M.D., A.M., 350 Post Street,

San Francisco, Cal. Professor of Surgery in the University
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of California; Surgeon to St. Luke's Hospital, San Fran-

cisco; Orthopedic Surgeon to the Children's Hospital, San

Francisco.

1*1895. SouCHON, Edmond, M.D., 2403 St. Charles Avenue, New
Orleans, La. Professor of Anatomy and of Clinical Surgery,

Tulane University; Surgeon to Charity Hospital; Consult-

ing Surgeon to the Eye, £ar. Nose, and Throat Hospital.

Vice-President, 1899.

1914. Starr, Frederic Newton Gisborne, M.B., M.D.C.M.,

112 College Street, Toronto, Canada. Associate Professor

of Clinical Surgery, University of Toronto; Surgeon to

Hospital for Sick Children, and to St. John's Hospital for

Women ; Senior Assistant Surgeon, Toronto General Hospital

.

191 1. Stewart, Francis T., M.D., 311 S. 12th Street, Philadel-

phia, Pa. Professor of Clinical Surgery, Jefferson Medical

College; Surgeon to Germantown Hospital; Out-patient

Surgeon, Pennsylvania Hospital.

191 5. Stewart, George David, M.D., 61 West Fiftieth Street,

New York. Professor of Surgery, New York University

Medical School; Visiting Surgeon to St. Vincent's and

Bellevue Hospitals; Consulting Surgeon to Hospital for

Ruptured and Crippled of New York, to St. Joseph's

Hospital, Yonkers, to St. Mary's Hospital, East Orange,

N. J., to South Side Hospital, Babylon, L. I., and to Engle-

wood Hospital, Englewood, N. J.

1909. Stillman, Stanley, M.D., 2201 Buchanan Street, San Fran-

cisco, Cal. Professor of Surgery, Cooper Medical College;

Surgeon to Lane Hospital and City and County Hospital.

191 2. Stokes, Charles F., A.M., M.D., D.Sc, LL.D., Washington,

D. C. Surgeon-General, United States Navy.

1909. Summers, John Edward, M.D., 618 Brandeis Theatre Bldg.,

Omaha, Neb. Surgeon to the Clarkson Memorial, the Wise
Memorial, and the Douglass County Hospitals, Omaha,
Neb.

1900. Taylor, William J., M.D., 1825 Pine Street, Philadelphia.

Surgeon to the Orthopaedic Hospital and Infirmary for

Nervous Diseases, and to St. Agnes' Hospital; Consulting

Surgeon to the West Philadelphia Hospital for W^omen.

1909. Thompson, James E., M.D., 3224 Broadway, Galveston,

Texas. Professor of Surgery in the University of Texas
Medical School; Surgeon to the John Sealy Hospital.



XXIV FELLOWS OF THE ASSOCIATION

ELECTED

11885. Thompson, J. Ford, M.D., The Cosmos Club, Washington.

D. C. Professor Emeritus of Surgery, Medical Department,
George Washington University.

ti882. Tiffany, Louis McLane, A.M. (Cantab.), M.D., 831 Park
Avenue, Baltimore, Md. President, 1895; Member of

Council, 1883-89; 1896-97.

ti882. Vander Veer, Albert, A.M., M.D., Ph.D., LL.D., 28 Eagle

St., Albany, N. Y. Professor of Surgery, Albany Medical

College; Surgeon-in-Chief, Albany Hospital; Consulting

Surgeon, Albany Free Dispensary Association; Consulting

Surgeon, Benedictine Hospital, Kingston, N. Y., and Cham-
plain Valley Hospital, Plattsburgh, N Y.; President, 1905;

Vice-President, 1898; Member of Council, 1907.

1910. Vander Veer, Edgar Albert, Ph.B., M.D., 28 Eagle

Street, Albany, N. Y. Clinical Professor of Surgery,

Albany Medical College; Attending Surgeon, Albany Hos-

pital; Consulting Surgeon, Champlain Valley Hospital.

1902. Vaughan, George Tully, M.D., 1718 I Street, Washington,

D. C. Professor of Principles and Practice of Surgery,

Georgetown University; Professor of Surgery and Genito-

urinary Surgery, Washington Post-Graduate Medical

School; Chief Surgeon, Georgetown University Hospital;

Surgeon, Emergency Hospital; Consulting Surgeon, Gov-
ernment Hospital for the Insane, Washington, D. C;
Assistant Surgeon -General U. S. Public Health and Marine

Hospital Service.

1891. Walker, Edward W., M.D., 30 Garfield Place, Cincinnati,

Ohio. Professor of Surgery, Miami Medical College.

1909. Walker, John B., M.D., 33 East Thirty-third Street, New
York, N. Y. Surgeon to the Bellevue Hospital; "Assistant

Surgeon to the Hospital for Ruptured and Crippled, New-

York.

ti882. Warren, John Collins, M.D., LL.D. (Jefiferson), Hon.

F\R.C.S. Eng. 58 Beacon Street, Boston, Mass. Professor

of Surgery in Harvard University; Surgeon to the Massa-

chusetts General Hospital. President, 1896; Vice-President,

1890; Member of Council, 1897.

11896. Watson, Francis Sedgwick, A.B., M.D., 92 Marlborough

Street, Boston. Surgeon to the Boston City Hospital;
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Instructor in Genito-Urinary Surgery, Harvard Medical

School.

1913. Watts, Stephen H., M.A., M.D., Department of Surgery,

University of Virginia, Charlottesville, Va. Professor of

Surgery and Gynecology in the University of Virginia;

Surgeon-in-Chief, University of Virginia Hospital.

tiSSg. Weir, Robert F., A.M., M.D., Hon. F.R.C.S. Eng., Cor.

Mem. Surg. Soc, Paris, 11 East Fifty-fourth Street, New
York. Professor of Surgery in the College of Physicians

and Surgeons, Columbia University; Surgeon to the

Roosevelt Hospital. President , 1899; Member of Council,

1893-1896; 1901-03.

1892. Wharton, Henry R., A.M., M.D., 1725 Spruce Street, Phila-

delphia. Surgeon to the Presbyterian, Children's, and

Methodist Hospitals.

ti882. White, J. William, M.D., Ph.D., 1810 South Rittenhouse

Square, Philadelphia. John Rhea Barton Professor of Sur-

gery in the University of Pennsylvania.

1914. Winslow, Randolph, A.B., M.D., A.M., LL.D., 1900 Mt.
Royal Terrace, Baltimore, Md. Professor of Surgery,

University of Maryland; Chief Surgeon, University Hos-

pital; Surgeon, Hebrew Hospital; Consulting Surgeon to

Union Hospital, Elkton, Md., and to James L. Kernan
Hospital for Crippled Children, Baltimore.

1901. WooLSEY, George,- M.D., 117 East Thirty-sixth Street, New
York City. Professor of Anatomy and Clinical Surgery,

Cornell University; Surgeon to Bellevue Hospital; Asso-

ciate Surgeon to the Presbyterian Hospital.
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Allis, Oscar H., M.D., 1604 Spruce Street, Philadelphia, Pa.

Barton, James M., M.D., 32 North New Hampshire Ave., Atlantic

City, N. J.

Bradford, E. H., M.D., 133 Newbury Street, Boston, Mass,

Carmalt, William H., M.D., 261 St. Ronan St., New Haven, Conn.

Cheever, D. W., M.D., 557 Boylston Street, Boston, Mass.

Dennis, Frederic Shepard, M.D., F.R.C.S. Eng., 62 East 55th

Street, New York., N. Y.

Elliott, John Wheelock, A.M., M.D., 124 Beacon Street, Boston,

Mass.

Gay, George W., 665 Boylston Street, Boston, Mass.

Gerrish, Frederic H., A.M., M.D., LL.D., 675 Congress Street,

Portland, Me.

Halsted, Wm. S., M.D., 1201 Eutaw Place, Baltimore, Md.

Keen, W. W., M.D., 1729 Chestnut Street, Philadelphia, Pa.

Marks, Solon, M.D., 136 Wisconsin Street, Milwaukee, Wis.

Mastin, Wm. M., M.D., Northeast corner Joachim and Conti

Streets, Mobile, Ala.

Mears, James Ewing, A.M., M.D., LL.D., 1535 Land Title

Building, Philadelphia, Pa.

Monks, George H., A.B., M.D., M.R.C.S., 67 Marlborough
Street, Boston, Mass.

DE Nancrede, C. B. G., A.m., M.D., LL.D., 504 South State

Street, Ann Arbor, Mich.

Owens, John E., M.D., 1201 Venetian Building, Chicago, 111.

Parmenter, John, M.D., 519 FrankHn Street, Buffalo, N. Y.
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Roberts, John H., A.M., M.D., 313 South Seventeenth Street^

Phihidelphia, Pa.

RusilMORE, John D., M.D., i jg Montague Street, Brooklyn, X. Y.

SouCHON, Edmund, M.D., 2103 St. Charles Ave., New Orleans, La.

Thompson, J. Ford, M.D., The Cosmos Club, Washington, D. C.

Tiffany, L. McLane, M.D., 831 Park Avenue, Baltimore, Md.

Vander Veer, A., A.M., M.D., Ph.D., LL.D., 28 Eagle Street,

Albany, N. Y.

Warren, J. Collins, M.D., 58 Beacon Street, Boston, Mass.

Watson, Francis S., A.B., M.D., 92 Marlborough Street, Boston,

Mass.

Weir, Robert F., M.D., 11 East Fifty-fourth Street, New York,

N. Y.

White, J. William, M.D., Ph.D., 1810 S. Rittenhouse Square,

Philadelphia, Pa.
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1907. Ballance, Charles Alfred, M.D., M.S., University of

London, F.R.C.S. (Eng.), 106 Harley Street, London.

1891. Chiene, John F.R.C.S. Edin., M.D. Edin., 26 Charlotte

Square, Edinburgh, Scotland. Professor of Surgery in the

University of Edinburgh.

1885. Czerny, Prof. Dr. Vincent, 25 Sophien Strasse, Heidelberg,

Germany. Professor of Surgery in the University of Heidel-

berg.

191 1. VON EiSELSBERG, Freiherr Anton, Vienna, Austria. Professor

of Surgery, Vienna University.

1910. Friedrich, Prof. P. L., Konigsberg, Germany. Professor of

Surgery, Konigsberg University.

1890. HoRSLEY, Sir Victor Alexander Haden, F.R.C.S. Eng., 25

Cavendish Square, W., London.

1894. Kocher, Prof. Dr. Theodor, 25 Villette, Berne, Switzerland.

Professor of Surgery, University of Berne.

1894. Macewen, Sir William, M.D., M.B., M.S., 3 Woodside

Crescent, Glasgow, Scotland. Professor of Surgery, The
University,Glasgow.

1908. Moynihan, Sir B. G. A., M.S. Lond., F.R.C.S., 33 Park

Square, Leeds, England. Surgeon to the Leeds Infirmary.

1907. Myles, Sir Thomas, M.D., F.R.C.S.I., 33 Merrion Square,

N., Dublin, Ireland.

1907. Pozzi, Professor S., Avenue de Jena, Paris, France. Professor

of Surgery, University of Paris.
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1903. RoBSON, A. W. Mayo, C.V.O., M.D., F.R.C.S., D.Sc, 8 Park

Crescent, Portland Place, London, W., England. Vice-

President, Royal College of Surgeons of England; Hunterian

Professor of Surc:er\- and Pathology.

1882. Smith, Stephen, A.M., M.D., LL.D., 574 Madison Avenue,

New York. Professor of Clinical Surgery in the University

Medical College of New York; Surgeon to the Bellevue and

St. Vincent's Hospitals. Vice-President, 1890.

191 2. Stiles, Harold Jalland, M.B., F.R.C.S. Edin., 9 Great

Stuart Street, Edinburgh, Scotland. Surgeon to Chalmers

Hospital and to the Royal Edinburgh Hospital for Sick

Children, Edinburgh.

1914. Thomson, Alexis, B.M., M.S., M.D., (Edin.), M.R.C.S.

(Eng.). Professor of Surgery, University of Edinburgh,

39 Drumsheugh Gardens, Edinburgh, Scotland.

1907. Trendelenburg, Prof. Dr. F., Leipzig, Germany. Professor

of Surgery, University of Leipzig, Germany.



REPORT OF THE COMMITTEE ON NECROLOGY

DUDLEY PETER ALLEN, M.D.

Dr. Dudley Peter Allen, born at Kinsman, Ohio, March 25, 1852,

died in New York City, January 6, 191 5. He is survived by his

wife, EUzabeth Severance Allen, to whom he was married in 1892.

Both Dr. Allen's father and grandfather had been successful

pioneer physicians of the Western Reserve; and when his father

moved to Oberlin, Ohio, the son went, too, and it was here that his

boyhood and college days were spent. The somewhat strict and puri-

tanical atmosphere of this old college town left its indelible stamp

upon his future life. He graduated from Oberlin College in 1874,

and in 1883 received from his Alma Mater the degree of Master of

Arts. In 1908 the college honored itself and him by conferring upon

him the degree of Doctor of Laws. Having early determined, with

an unusual fixity of purpose, that he would study medicine, and that

he would use every available means to perfect himself in his chosen

profession, he entered Harvard Medical School, obtaining the degree

of Doctor of Medicine in 1879. He was appointed and served as

surgical interne at the Massachusetts General Hospital for one year.

The opportunities and attractions of European postgraduate study

appealing to him, the three following years were spent in study abroad

which, supplemented by subsequent visits, not only brought to him a

widening of his surgical knowledge, but served to cement many
friendships with the best of Europe's surgeons that endured through-

out his life. His famiharity with the French and German languages,

gained largely at this time, served him in good stead in later years,

when he filled the most difficult and exacting position of Secretary

of the International Medical Congress.

In 1883 Dr. Allen settled in Cleveland, Ohio, where he began the

practice of surgery, and he was the first surgeon in this section of the

country who limited his work exclusively to this specialty. His ability

was early recognized, and in 1883 he was made lecturer on Minor Sur-

gery in the Western Reserve Medical College, and Visiting Surgeon to

Charity Hospital in 1884; and it was at this hospital that his reputa-

Am Surg c
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tion as a brilliant, adroit, modern surgeon was made. The traditions

of the past were firmly rooted in both College and Hospital; but his

optimism, his force, and, above all, his firm belief in the incalculable

benefit of the new era of antiseptic surgery, which he was practising,

soon swept away all obstacles, and placed him easily at the head
of the surgical profession of Cleveland; and in 1893 he was elected

to the professorship of principles and practice of surgery in the

Western Reserve Medical College. This position he filled with dis-

tinguished ability until his resignation in 191 1. During this time

the new Lakeside Hospital w^as built, and its efficiency, as well as its

subsequent splendid organization, was due very largely to the wise

counsel of Dr. Allen, based as it was upon wide personal knowledge

of all that was best in this country and abroad. He filled the position

of its Surgeon-in-Chief until his resignation in 191 1.

Aside from Dr. Allen's interest in the College and in Lakeside

Hospital, his medical interest turned to the building of a strong,

united and educated body of medical men, bound together by the

common interests that centre about a medical library; and it was
through his efforts, primarily, that the development of the present

efficient medical library of Cleveland was initiated. It was his generous

forethought and love for the best that his profession stood for that

inspired him to leave such a munificent bequest to the Cleveland

Medical Library, that its permanency, and growth, and usefulness

will increase through coming generations.

Dr. Allen's professional career stands without a blemish. His

ideals were high, his ethics unimpeachable. A devoted and loyal

friend to those whom he loved and trusted, he was equally strong

in his dislikes; and, though his career was not unmixed with pro-

fessional struggles for what he thought was right, either for the

institution for which he w^as connected or for himself, yet no adversary

could say that he did not fight manfully and squarely, and as he

himself would say, "With the cards all exposed on the table."

Dr. Allen served as president of the County Society, and of the

Ohio State Society; and finally, after a long, active and unsurpassedly

efficient service as Secretary of the American Surgical Association

from 1901 to 1906, he was elected its President—an honor which he

cherished more than any other that had ever come to him.

His contributions to the literature of medicine were numerous,,

incisive, valuable, and often the result of laborious research. He was

interested in many other things than his profession; and on his

retirement from medicine, he threw himself into their pursuit with

the enthusiasm and carefully directed intelligence, which had been

characteristic of him throughout his life. The esthetic side of his-
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nature was given free scope for its development; and art, horticulture,

arboriculture, demanded his time and attention to such an extent,

that he often said he was afraid that he w^ould have to resume his

profession again in order to get time to rest.

His sudden death in the midst of his activities came as a shock

to his friends and associates. The taking off of a life so full of possi-

biUties for future usefulness in his home and elsewhere was hard to

reconcile with what seemed best. But he had left an indelible impress

for good upon the medical profession, the institutions with which

he was connected, and upon the community at large; and for these

notable achievements we remember and admire him.

F. E. B.





ADDRESS OF THE PRESIDENT

GEORGE E. ARMSTRONG, M.D.
MONTREAL, CANADA

It is difficult, indeed impossible, for me to express my deep

appreciation of the high honor of holding the position that I

occupy today, an honor rightly shared by all the Canadian

Fellows of this distinguished scientific association. I can only

extend to you my best thanks, and accompany it with a pledge

to devote my best energies to the promotion of the welfare of

the American Surgical Association and to do my utmost to

increase its influence and power in furthering the science and

art of surgery and in raising its efficiency to the highest possible

standard for the benefit of the people of this and the other con-

tinents. We have already accomplished much, but, if I read

the signs of the times correctly, we are on the threshold of

advances greater than have yet been made. Greater coordina-

tion, advances in science generally, our well-equipped labora-

tories and improved methods of diagnosis must give the surgeon

of the future a vision and a power of which we older men have

scarcely dreamed.

The Canadian Fellows of this Association have always received

a welcome at the meetings of the American Surgical Associa-

tion that has made them feel quite at home. We one and all

look forward to each annual meeting with pleasant anticipations

and an assurance that the days spent in attendance will be

among the most stimulating scientifically as well as enjoyable

-days of the year.

Last year our Association entertained the members of the

Fourth Congress of the International Society of Surgery. In
Am Surg 1
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view of the conditions that now obtain in Great Britain and on

the continent of Europe, the remarks of the President of that

Congress, Dr. Depage, have renewed interest. After remind-

ing us that the first three meetings of the International Surgical

Society had been held in Belgium, he said, ''It is not necessary

for me to tell you that it is the privilege of our little Belgium ta

offer a meeting place to the learned men of all nationalities,

covered by Europe herself with the shield of peace and liberty.
"^

I confess that I, for one, hstened to his paper on war surgery

with a far-away interest.

The occurrences of the past few months, however, have

brought home to us, as perhaps never before, the subject of the

relation of our profession to the science and art of war, and have

deprived Dr. Depage of his charming and accomplished wife,,

who endeared herself to every member of this Association. It

is now a living, vital question, and probably every member
of this Association has asked himself the question, What part

do surgery and medicine play in modern warfare? Have the

means of saving life kept pace with the amazing development of

those agencies used in war to destroy life?

Industrial progress, mechanical inventions, the spread of

education, and improved organization have greatly changed

the military art. The perfection and multiplication of roads^

the use of steam and gasoline, have rendered the transportation

of large masses of troops, ammunition, and food more rapid and

less expensive in time, money, and energy. Education and

organization combine to render possible the movement of huge

bodies of combatants in a coherent, unified mass, acting with a

view to intelligent cooperation under the guidance of one supreme

intellect. War is no longer a blind struggle between mobs and

individuals, but a life-and-death struggle between educated

armies led by highly-trained, highly-educated generals and

officers. Physical stamina, courage, and endurance are not less

important than formerly; but intellect and nerve among the

officers and in the ranks are the quahties that count most in

the warfare of today, be it on land, in the air, on the sea, or
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under the water. Furthermore, intellect, education, and train-

ing are as essential among the non-combatants, statesmen, and

politicians at home as among the combatants at the front.

War surgery of a kind is probably as old as humanity. It is

safe to say that each period of the past has obtained the best

surgery available at the time. Little is said of surgery and

surgeons in the Old Testament. The most careful investigations

have failed to make out from their writings whether the Romans
regularly appointed physicians and surgeons for their armies

or not, although organization has sometimes been treated very

fully. Sir James Simpson, however, has established very clearly,

by means of monumental and votive tablets, that the Romans
appointed a medical officer to each cohort (500 or 600 men),

and, in addition, a superior medical officer or director to each

legion, which was made up of ten cohorts. In the wars of Jus-

tinian, 483-565 A.D., the recruits were examined by physicians

as to their fitness. There would seem to be little doubt that the

Romans made use of field hospitals, crude, no doubt, when

measured by modern standards, but evidence of the humani-

tarian spirit that has in all centuries characterized the work of

our profession. Even the American Indians had their medicine

men.

It is a far cry from the bowmen, and the single knight with

mail-shirt, sword, and lance, to the breech-loading rifle, the

machine-gun, the siege-gun, torpedo boats, submarines, and

air-craft, but our profession has made equally great advances

and utilized all modern scientific discoveries to their fullest

possibiUties. If each of the succeeding wars during the ages

has possessed greater engines of destruction than the one before,

our profession has kept pace by producing greater instruments

of relief for the sick and w^ounded. The science and art of

surgery has kept pace with the science and art of war.

It may be said of our profession that we have given of our

best. Surgeons have never hesitated to respond to their country's

call in time of war, and what a galaxy of names appears down
through the centuries as mihtary surgeons. Andre Vesalius,
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Paracelsus, Ambroise Pare (15 10-1590), whose presence in

the army was said to be worth 10,000 men, John Hunter and

Larrey, to mention only a few whose scientific work and devo-

tion to duty are recorded on the pages of history, men who were

at once a glory to their profession and a credit to their countries.

Not only were these men surgeons of resource, but men of untir-

ing energy and of unbounded courage. When Larrey had no

more meat with which to make broth for his sick and wounded,

he took the officers' horses and converted them into food. The

officers quite naturally made complaints to the Emperor, who
asked Larrey if the charge were true, and received the laconic

answer, ''Yes." Soon afterward Napoleon made him a baron.

History must record with admiration the answer of the French

chief of the medical staff when the proposal was made to him by

Napoleon that the wounded be put out of their misery by opium

rather than be left to the mercies of the Turks on the retreat

from St. Jean d'Acre through Jaffa. He replied: "My vocation

is to prolong life and not to extinguish it." After the battle

of Waterloo he was captured and sentenced to be shot. Just

fifteen minutes before the time set for his execution he was set

free by Blucher, whose son owed his life to Larrey's exertions.

At St. Helena Napoleon wrote in his will: ''I bequeath to the

surgeon-in-chief to the French army 100,000 francs; he is the

most virtuous man I have ever known. " What courage was

shown by Surgeon Landon at Majuba Hill: When shot through

the spine and paraplegic, he caused himself to be propped up

and continued his attentions to the injured until he felt himself

dying, when he simply said: '' Do what you can for the wounded.

"

During the present war Captain-Surgeon Rankin continued his

attentions to the wounded after one leg had been shot away at

the knee-joint. Surgeon Read, at the relief of Delhi, when the

wounded under his care were threatened by a band of rebels,

took his sword and calling upon ten soldiers to follow him,

defeated the enemy and saved the wounded. Two of his men
were killed and five or six wounded. Surgeon Read was a Cana-

dian and the son of a Canadian.
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One might go on indefinitely with similar illustrations of the

quality of the men who have served and are now serving as

military surgeons. Men who fear nothing when they know they

are in the right; men who have shown not less courage and deter-

mination in times of distress and danger than the brave and

fearless combatant officers.

What have scientific medicine and surgery done for the army

and navy? Have they accomplished as great or greater triumphs

in naval warfare and on the field of battle as in civil life in times

of peace?

One hundred and fifty years ago 20 per cent., 30 per cent., 40

per cent., and sometimes 50 per cent., of the wounded died.

Today 5 per cent, or less; although many are now picked up

that formerly were left to die.

Without delving too far into what Carlyle termed ''dry-as-

dust" literature, we may glance at what has been accomplished

during the lifetime of some of you here present.

In the Crimean War (1854) the wounded were mixed with

cases of cholera, dysentery, and fever. There were no bedsteds,

no proper bedding, no nurses, no washing conveniences, and

often only ships' biscuits for food. At best the witches' cauldron

was brought into the middle of the ward, the patients dipped

in their cups, and the bed-ridden were dependent on the gener-

osity of those able to be up. Hospital gangrene was prevalent.

The ever-faithful army surgeon attended the wounded in the

open regardless of snow and rain. To many he could only give a

word of cheer and encouragement, to others a suck from his

bottle of rum as he passed among them in the darkness of the

night, guided by the groans of the suffering and his small horn

lamp. Every wound was septic and many of them swarming

with maggots. The older surgeons were afraid of the newly

discovered chloroform—the director-general almost forbade

its use, adding that the cries of the wounded indicated that

there was no fear of syncope, and that pain was a stimulant

that aided recovery. The hypodermic syringe was not yet

invented. In spite of all these handicaps we are told that the men
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recovered remarkably well, thanks to the use of tents and abund-

ance of fresh air. Again, the medical ofhcers enjoyed but httle

independence of action; they were hampered by red tape and

not allowed to perform major operations without the consent

of the commanding officer.

England was stirred to its depths by the reports of the sufferings

of the sick and wounded in the Crimea. On November 4, 1854,

Florence Nightingale with a staff of thirty-seven nurses, partly

volunteers and partly professionals, arrived at Scutari in time

to receive the Balaklava wounded. She would stand twenty

hours at a stretch to see the wounded accommodated. The

death-rate, which in February was as high as 42 per cent.,

before many months had sunk to 2 per cent. She regularly took

her place in the operating room to hearten the sufferers by her

presence and sympathy, and at night she would make her

solitary rounds of the wards, lamp in hand, stopping here and

there to speak a kindly word to som.e patient. Soon she had

10,000 men under her care and the general superintendence of

all the hospitals on the Bosphorus. Need we wonder that her

character and mission were summed up in a particularly felicitious

anagram, ''Flit on, cheering angel."

Great advances have been made since then. The American

Civil War marked the introduction of the ambulance system,

although the wounded were, in the main, carried to the rear

of the contending parties by the railway hospital. The care of

the injured and the sick was much better than in any preceding

war in any country. They received the benefit of anesthesia,

and the nursing was much more efficient than any that had

previously obtained. A further advance was made in the

Franco-Prussian War, and again in the Boer War.

The Russo-Japanese war may be, I think, regarded as notable

in that it would seem that in this war the army medical officers

were given a more free hand, greater independence of action,

and greater authority. The result was surprisingly good.

In the South African War, 1899- 1902, ^^ fewer than 31,000

men were invalided home on account of typhoid fever, while
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in the Russo-Japanese War, 1904-5, the incidence of infective

diseases, notably typhoid fever, was reduced to a figure un-

paralleled in any previous war, only 3.51 per cent, of the total

sickness being due to enteric, and the entire deaths from infective

and contagious diseases amounted to only 1.24 per cent, of the

entire army in the field.

Among the Japanese soldiers operations for appendicitis,

hernia, floating kidneys, and gall-stones were conspicuous by

their absence, and this was attributed to their plain, rational

diet, one easily digested, metabolized, and assimilated. The

Japanese soldier was taught how to treat his intestines, and his

intestines treated him with equal consideration.

Medical and surgical science is getting a hearing only in recent

years. It is no longer a voice crying in the wilderness. Govern-

ments, armies and navies have learned to appreciate its possi-

biHties. They have been slow to learn that special training is as

essential for the director-general of the army medical service

as for the field-marshal, the diplomat, and the statesman, and

that here as in other spheres of activity, responsibility must be

coupled with power.

Sanitary science, unknown prior to 1700, has become one of

the most efficient agencies for the prevention of sickness among

troops and navies.

The Greeks and Romans had no military hospitals, and, in

fact, they were unknown until the time of the Crusaders (twelfth

century) . They played but a small part in the treatment of the

sick and wounded until the end of the sixteenth century, and

only in the latter half of the nineteenth century did they arrive

at anything like their present degree of efficiency.

Hospital ships are mentioned as long ago as 1673. In 1692

there were two hospital ships attached to each squadron. We
have done not less for the navy than the army. The conditions

under which Jack lived in the eighteenth century are outhned

Tobias Smollett, who served as surgeon's mate in the Cumberland,

which sailed from Spithead on October 26, 1740. Carlyle de-

scribes Tobias Smollett, surgeon's mate, as a proud, soft-hearted,
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though somewhat stern-visaged, caustic, and indignant young

gentleman. The descriptions given by Smollett in Roderick

Random of the way in which the sick and wounded were treated

is probably quite correct, although almost incredible to the

present generation. In the sick berth he saw about fifty miser-

able, distempered wretches suspended in rows, so huddled one

upon another that not more than fourteen inches of space was

allowed for each with his bed and bedding, and deprived of the

light of day as well as of fresh air, breathing nothing but a

noisome atmosphere of the morbid steams exhaled from their

own excrements and diseased bodies, devoured by vermin

hatched in the filth that surrounded them and destitute of every

convenience necessary to people in that helpless* condition;

a condition that when compared with the luxurious equipment

of a modern hospital ship, with its lifts, its operating theatres,

its comfortable wards, its baths, its nursing sisters, and its

large staff of sick berth attendants, brings clearly before us

the value of the contribution of medicine to naval warfare.

It is interesting to note in this connection that, in addition

to properly equipped ambulance trains and motor ambulances^

floating hospitals capable of carrying about fifty wounded and

their stretchers and attendants are being introduced in France

during the present war.

It is wise to look back occasionally to the accomplishments

of those who have gone before. One appreciates the value of

modern surgery to the world by comparison with conditions

that obtained before the discovery of sanitary science and

pathogenic germs.

Do we really do better than did our predecessors?

In the unsuccessful expedition to Porto Bello in 1726, nearly

the whole of the crews of the ships were destroyed by fever

three times over: 2 admirals, 10 captains, 50 lieutenants, and

between 3000 and 4000 inferior officers and men perished with-

out striking a blow. In the taking of Havana, in 1762, the Earl

of Albemarle took with him in the fleet 1 1 ,000 soldiers. Between

June and the middle of October 560 men perished from wounds
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and 4708 from sickness. At the end of the Seven Years' War
a statement was drawn up in the Annual Register for 1763,

from which it appeared that in all the naval battles of that war

there were but 151 2 sailors and marines killed while 133,738

had died of disease or were missing. When these figures are

compared with those of the Japs in the Russo-Japanese War,

which show an army of approximately 600,000 men, the entire

deaths from infectious and contagious diseases were only a

httle over 7500, or 1.24 per cent., we gain some idea of the

advance we have made and of the benefits of modern scientific

medicine and surgery.

In the Crimean War, 25 per cent, of the wounded died—the

majority not of their wounds but of complications, such as

pyemia, erysipelas, gangrene, t>^hoid, and t\phus. In the

Russian War (Russo-Turkish) , 1877-78, four times as many
died of disease as of wounds. Of the wounded 12 per cent,

died and of the sick 6 per cent.

In the American Civil War 14.6 per cent, of the wounded

died, and twice as many died from disease as from battle wounds.

In the Boer War less than 9 per cent, of the wounded died,

but twice as many died of disease as of wounds.

In the Russo-Japanese War there died on the Russian side a

little over 4 per cent, of the wounded and on the Japanese

side 6.5 per cent.

But medicine, using the word in its larger sense, has not only

reduced the death rate from w^ounds, not only lowered the

mortality rate by the utilization of the principles of sanitary

science and preventive medicine, not only insured the recovery

of the sick and wounded by modern principles and methods of

treatment in both medicine and surgery, but it has accomplished

another great achievement, an achievement not easily expressed

in figures or percentage. It has raised the morale of the army and

navy. It has given the men zeal, courage, hope, and confidence.

This is a great thing, and undoubtedly contributes very materially

to the increase of valor and fighting efficiency. All praise to

Pare, the Frenchman, who discovered the ligature, to Morton,
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the American, who discovered anesthetics, and to Lister, the

EngHshman, who discovered antiseptic surgery.

The future is full of promise. Aeroplane ambulances and

aeroplane conveyances will, undoubtedly, very soon take their

place in the equipment of every army and every battle ship.

Sanitar\- science and preventive medicine will become more and

more efficient, and the troops may always be assured that the

best surgery of the day will be directed to their needs.

We may safely put aside all dreams of a millenium during

which there will be no war. ''Pacificism is an ideal of specious

and ghttering beauty; yet in the long march of humanity

across thousands of years or thousands of centuries it remains

still an ideal, lost in inaccessible distances, as when first

it gleamed across the imagination. It has always been there.

We find its traces in the Iliad and in the Sagas, in the verse of

Pindar and in the profound and reflective prose of Thucydides.

Livy's imagination responded to it, even when wdth the brush

of a Veronese or of a Titian he painted the wars of Rome. It

forms some of the noblest passages of the Annals of Tacitus.

It appears as the ''Truce of God" in the Middle Age, and in the

orations of the Reformation pronounces a malediction upon him

who wages war unjustly. In the seventeenth century it is. pro-

claimed as an ideal in the name of Religion, in the eighteenth

in the name of Humanity, and in the nineteenth in the name of

commerce, industrialism and the progress of the working classes.'
*

(Prof. Cramb's Germany and England, 1914.)

And yet in the twentieth century, Ares, the war god, has many
followers ready to contribute brute strength in their wild rage

of conflict, and Enyo, the goddess, is still able to find volunteers

for the destruction of cities. The great armies, however, and in

greater numbers .than ever before, wear Athena's colors, and

carry on their warfare on approved military lines.

To the disciples of Treitschke and the younger German poets,

war is a duty. It wrests government from the weak and gives

it to the strong.

"In truth there is only one way to stop war, and that is for
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some great power first to disarm the whole world and then

to see to it that no one shall again take up arms. Universal

tyranny may create universal peace. Nothing else will. We
know, of course, all that can be said about the tyrant being

an International Committee, but such an International Com-
mittee must be run by somebody and it would soon become

merely a tyrant under an alias. A superimposed peace and true

freedom cannot keep house together.'^ {The Spectator, December

lo, 1 9 14.) And yet the war spirit is as far removed from the

life and aims of the army medical service as the poles. We
minister to all alike. There is only one password to a military

hospital and it is the same password no matter in what language

it is uttered, and it is the simple words, ''sick and in need."

Our attitude is beautifully expressed by Oliver Wendell Holmes
in the following verse:

As life's unending column pours,

Two marshalled hosts are seen,

Two Armies on the trampled shores

That Death flows back between.

One marches to the drum-beat's roll,

The wide-mouth clarion's bray,

And bears upon a crimson scroll

"Our glory is to slay."

One moves in silence by the stream

With sad yet watchful eyes.

Calm as the patient planet's gleam

That walks the clouded skies.

Along its front no sabres shine,

No blood-red pennons wave;

Its banner bears the single line,

"Our duty is to save."



THE INCIDENCE OF HEREDITY AS A FACTOR IN
THE CAUSATION OF GOITRE

By JOHN E. SUMMERS, M.D.
OMAHA, NEBRASKA

In any discussion of heredity in man the question of varia-

tion is quite as irnportant; the biologists are by no means agreed

as to the relation the one bears to the other, but the relation is

so intimate that heredity and variation cannot be regarded

separately. Members of a family differ from one another, and

variations in their progeny can be explained only by the pre-

potent domination of either parent under normal metabolic con-

ditions. The greater the prepotency the less the variation of

type, and conversely in the same family reversion of type marks

the recessive. Inheritance presents such a variety of pheno-

mena that it would be an unlimited task to attempt even to

epitomize the theories and proven facts which students of biology

have brought forth. For the purposes of this paper we have

to consider, first, what is the probable cause of goitre, and then,

if possible, apply the most accepted principles of heredity as

apparently evidenced in the common occurrence of goitre in

several or many members of the same family.

The Probable Cause of Goitre. Although goitre is

characteristically endemic in certain localities it is widely spread

over most of the world. It is found on all geological forma-

tions. It is an accepted fact that drinking water is the inter-

mediary through which the toxin of goitre is conveyed. This

was (Blauel) proved by the Sardinian Commission about the

year 1848. In a certain village of 1500 inhabitants visited, 900
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goitre sufferers were found; 109 were absolute cretins, while

in another village, only about one kilometer distant, the people

were all strong and well. The water supply of the goitre-free

district was not from the same source as that of the goitre dis-

trict. The water supply of the goitre district was changed,

with the result that goitre disappeared. Another example, of

which I might give many, is one noted by Blauel, of a report

made by the younger Bircher, as follows: In an agricultural

neighborhood of Rupperswyl, in 1885, 59 per cent, of the school

children were found to have goitre. In 1884 the people of this

community had begun to construct a new water course. In

1889 an inspection of the school children showed 25 per cent,

goitrous; in 1895, 10 per cent.; in 1907, only 2.5 per cent. It

is a fact that there are goitre-free regions in the midst of goitre

districts, and, on the other hand, isolated goitre spots in goitre-

free regions. Emigrants from a goitrous into a non-goitrous

district gradually eliminate goitre from their families; immi-

grants from a goitre-free into goitrous districts develop goitre

in the first generation and cretinism in the second, demonstrat-

ing the increasing toxicity. Gaylord, referring to a report by
Hancke, 1819, tells of a battalion of 300 healthy men moving

into an endemic goitrous district, in which all but 70 contracted

goitre, and it was found necessary to remove the regiment to

a non-goitrous region, where those not too far advanced recov-

ered, the enlargement of the thyroid disappearing. Hancke
states that in the infected region referred to, individuals who
boiled the water and freed it from the precipitate which it con-

tained and added thereto wine and sugar, very rarely developed

goitre.

Now, if goitre is produced by a toxin generated by a micro-

organism, how may we explain the undoubted evidences of direct

heredity or predisposition? Too many thousand examples of

family histories have been studied, in which heredity seemed
the only explanation for the frequent occurrence of goitre, to

doubt that such an explanation was the logical one. Many
famines have a predisposition to goitre; one family has been
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reported in which 92 members had been afflicted. Many family-

trees indicate that certain families show a remarkable incidence

of the disease. Other members show an immunity, as may be

the case in tuberculosis. Dr. Maude Slye's dissections and

studies seem to prove that there is probably a positive heredi-

tary incidence in cancer. I believe it, as well as goitre, has a

microorganism infection behind it.

Goitre has been produced experimentally in man by the drink-

ing of milk in which was mixed the filtrate of known goitro-

genous water. As a control the goitrogenous water was boiled

before the filtrate was removed, and given in milk to other sub-

jects of the experiment. No goitres were to be found in the

control subjects. The incubation period in man, in experimen-

tally produced goitre, is from thirteen to fifteen days.

Chemical analyses do not support the view that goitre is due

to the presence or absence of certain chemical salts in the water.

Neither the proportion of magnesia in the drinking water, of

sulphur, or carbonate of lime, nor the content of iodin, or a lack

of iodin, has been confirmed as a cause of goitre. Since the dis-

covery of radium, theories have been advanced that radio-active

substances in the drinking water, particularly radio-thorium,

were the exciting cause of goitre. Repin says that goitrogenous

water is invariably mineral water, and holds in solution chemical

ingredients, possibly salts of lime and magnesia, possibly radio-

active substances, which are the active principle in producing

goitre. In discussing this question, McCarrison, Bircher, Breit-

ner, Lobenhoffer, and others, all think that 70 degrees Centi-

grade causes water to lose its toxic properties, and that it must

be some infective agent that causes goitre. The researches of

the Swiss Goitre Commission (this commission is still sitting)

have proven that goitrogenous waters almost invariably show

an infinitely higher bacterial content than innocuous waters,

and we know that in radio-active water the bacterial content

is low. McCarrison's experience agrees with that of the Swiss

Goitre Commission; he states that the lime and magnesia

theory is untenable—goitre has been found in New South Wales,
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in villages where the only source of water supply is rain water.

It is found in other villages where the water is derived from

snow only, and again where distilled water is used for drinking.

Goitre has been produced in rats by feeding them with natural

goitrogenous waters, viz., those of Sumiswald and Lauterbrun-

nen. Pregnant animals drinking goitrogenous waters, although

themselves escaping, have brought forth goitrous progeny.

Goitre can be produced not only in animals, but in artificially-

bred trout, and has been found in fish in their natural waters.

Taking these statements into consideration, it seems reasonable

to concede that goitre is produced by a microorganism. Meta-

bolic and nutritional disturbances may play some part in the

irregularities of the function of the thyroid gland. The weight

of evidence to date predominating, is that the microorganism

of goitre is introduced in drinking water as the intermediary.

The toxin is most probably produced in the gastro-intestinal

tract, and probably the microorganisms multiply in the intes-

tine as a menace to the individual, and as a source of infection

to others. Indeed, Farrant {Lancet, March, 19 14) goes so far

as to identify the microorganism as an atypical form of B. coli.

He says the mutants are usually conveyed by water. They
become indigenous in the intestine, and different mutants are

to be found in the feces of cases of endemic goitre. The mutants

set up an apyrexial toxemia which stimulates the thyroid, so

leading to a colloid hyperplasia, and eventually to enlargement.

The whole process can be imitated, and goitre induced in guinea-

pigs, by feeding with small doses of the mutants. Endemic
goitre is preventable by the avoidance of contaminated water".

It can be cured by intestinal antiseptics, as the gland returns

to normal provided no degeneration has taken place.

David Marine regards endemic goitre in brook trout as due

to a metabolic disturbance—the result of faulty feeding (diet

of liver), and says that it can be corrected by the feeding of whole

sea fish. Gaylord and Marsh classify goitre in the Salmonidae

as a carcinoma identical with endemic goitre. Their experiments

show goitre in the Salmonidae to be caused by a living organism
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in a \va\ pr;u licallx c oiiiparal)le with experimentally-produced

goitre- in man and animals. Not only can the goitre of the

Sahnonidx' ilsh be transmitted to mammals, but it has all the

phenomena of spontaneous recovery and immunity.

I have been particularly interested in the question of heredity

in goitre because of some personal knowledge of families in

which either a more or less direct transmission by infection was

responsible for the disease, or else the disease occurred as an

acquired inheritance. This acquired inheritance being the result

of special chemical changes in the biophores giving rise to the

development of the thyroid gland, and its relationship to the

thymus, the suprarenal glands, the ovaries, pancreas, etc. In

the modern sense an infectious disease cannot be inherited, and

it is stated by pathologists that, ''the microbe of an infectious

disease cannot be a constituent of the- biophore. " Congenital

goitre and cretinism is probably like syphilis, of intra-uterine

origin. Familial inheritance to the resistance to disease, immu-

nity, as well as to the continuance of certain physical character-

istics for generation after generation, is well known. This can

be best explained by the Mendelian precept of dominants and

recessives. It strikes me that there is a well-marked resem-

blance between the development of congenital goitre and con-

genital syphilis. Examples of mothers (women and animals, free

from goitre) producing congenitally goitrous progeny, would

seem to bring forth the same rule as applied in Colles' Law,

although this law has in a measure been modified by seriological

research. Later seriological research may be able to extract a

toxin showing, as in the Wassermann reaction, a latent stage of

the thyroid disease.

I have been induced to consider heredity in goitre from a

clinical standpoint because I have had to operate in families

in which there seemed no explanation other than heredity for

the goitre. Recently I have operated a mother and her three

daughters for goitre, and there are more members of the family

who have goitres—there being likewise an ancestral history of

goitre. I have had somewhat similar experiences in other fami-
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lies. I have noted particularly a family in the practice of Dr.

J. H. Cole, of Council Bluffs, Iowa; there was no familial history

except that the father and mother had goitre; three children

dying in infancy, all had goitre; another infant eight days old,

with a goitre threatening asphyxiation, was successfully operated

by Dr. Donald Macrae. The four older living children each had a

goitre. My experience teaches me that Plummer's clinical classifi-

cation of goitre, based upon pathological studies, is a very impor-

tant one. This classification has, I believe, a wider significance,

in that it is applicable where goitre is an inheritance, or at least

has an apparent hereditary cause in its formation. Particularly

may this apply in the prophylactic removal of non-hyperplastic

goitres before there is a development of inherited toxic proper-

ties. The disease, from a hereditary standpoint, as passed down
from parent to offspring, may not be the same in each, because

elements determining the possibility and types of growth, in

one offspring may be dominant, and in another recessive, and

strongly influenced by differences in metabolism.

Am Surg
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DISCUSSION.

Dr. Albert J. Ochsner, Chicago.

I would like to call attention to one point which may serve to explain

some facts which have been considered in connection with hereditary

conditions of goitre. In Rupperswyl, Switzerland, the city wells were

abandoned and the drinking water was taken from the side of the

valley that was composed of granite rock, and goitre in native children

was decreased from 59 per cent, to 2 per cent. The conditions were

perfectly clear in the 57 per cent.; undoubtedly the goitre was caused

by the drinking water, but the 2 per cent, would have to be accounted

for. Now should we account for this 2 per cent, from heredity or

should we attribute it to conditions hard to discover, such as surrep-

titiously drinking well water, etc. We have this element in the devel-

opment of goitre ; we know that when there is a reason for an increased

activity in the trophic conditions of the body, as for instance during

pregnancy or when the bony skeleton of the female increases gradually

as at the time of puberty, and sometimes during other physiological

conditions, we find a very distinct increase in the size of the thyroid

gland. Wilms found that medical students having goitre who came to

Basle University from goitre districts would develop hyperthyroidism

after continuing their studies for some time; in other words, they had

too large thyroid glands for the new^ conditions. Does it not seem

likely that the primary enlargement was the result of a physiological

necessity and that the hyperthyroidism was the result of the activity

of an unused supply of thyroid secretion? Then, going one step

further, is it not likely that where these patients and their ancestors

have lived for generation after generation in a region in which it was
necessary for the maintenance of reasonable health physiologically

to have too large thyroids to suppose that in these regions the indi-

vidual developed a capacity of producing for himself an increased

thyroid gland, and that it is this element alone which gives us the

hereditary tendency?

Dr. James E. Thompson, Galveston.

It seems to me that any argument on this subject must necessarily

be rather futile and somewhat irrelevant unless we know exactly

what kind of goitre we are discussing. We must separate carefully

the forms of goitre which belong to the class of tumors, such as adeno-

mata and cysts, from those forms of goitre which are produced by

physiological changes, such as hyperplasia which is seen in growing

girls and the hyperplasia which is characteristic of exophthalmic

goitre.
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After listening to the paper carefully, it appears to me that the writer

has failed to make the distinction between the different forms of

goitre and has not clearly pointed out w^hich particular kind of goitre

he is discussing. I believe that while heredity might be considered

as a factor in the physiological enlargements of the thyroid gland, it

could hardly be considered to be one of the causes of enlargements

due to tumors.

Hyperplasia in growing boys and girls is an absolute necessity. At
the age of puberty the tissues require a large quantity of iodothyrin,

and in order to meet this requirement, the thyroid gland enlarges.

The hyperplasia which occurs in goitrous districts can also be explained

on a physiological basis. For some reason or other the -water that is

drunk does not contain a sufficient amount of available iodine; conse-

quently the thyroid gland is unable to obtain a sufficient amount of

iodine from the circulating blood. In an endeavor to obtain the

requisite amount, it increases in size and continues to increase until

a balance is established.

In h\perplasia accompanying exophthalmic goitre, the gland is

probably secreting too much iodine. In other words, for some inscrut-

able reason the production of iodothyrin has become excessive, and in

order to produce this excessive amount the gland enlarges.

Dr. Charles H. Mayo, Rochester, Minnesota.

I think heredity is a subject well worthy of consideration in relation

to goitre. There are some instances in which it is very marked and
I have seen a number of such cases. As yet it is apparently not as

important in America as in the goitre regions of Europe. However,

we also have in America numerous small sections in which goitre is

prevalent. The bacterial theory as advanced by McCarrison must be

considered and intimately associated with the theory of heredity by
presuming that various members of a family would be subject to the

same infections. As the thyroid is a defense gland, its activity is

increased by various infections and infections have a family tendency.

Then, too, there are the many types of goitre to be taken into con-

sideration. All of these factors must be considered and it is impossible

at present to state the exact role that heredity plays in relation to goitre.

Dr. John E. Summers, Omaha (closing).

I look upon McCarrison's study of goitre, and those of the Birchers,

father and son, and Gaylord and Marsh, as most instructive. The
only difference between the latter and the conclusions of Marine is that

Gaylord and Marsh conclude that a microorganism causes goitre in
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tlu- Salmoiiida- U>h: the Marine experiiiuiU> would fit in with those

ot nuMi wlio hc'lit'xc .^oitrc is an intoxication, because he says it can be
cund by the ,^i\ing of whole sea lish as food, possibly with a little

iodine added. Gaylord's experiments are proof positive that in

the halcherx which he studied all goitres of the Salmonidae fish were
Ironi infections, as any other disease might be; I believe the most
reasonable conclusion is that goitre is caused by a germ infection.

This does not explain the incidence of heredity as a factor, except as

I tried to do so in my paper.



THE CHOICE AND TECHNLC OF THE ANESTHETIC

By ARTHUR DEAN BEVAN, AI.D.

CHICAGO

It is the purpose of this paper to analyze the many existing

methods of anesthesia with the object of determining if possible

in a judicial way what anesthetics should be selected and what

technic should be employed in a general surgical clinic. In

making this analysis and in arriving at conclusions, we have

been controlled by certain requirements: (i) the safety of the

patient; (2) the comfort of the patient; (3) the efficiency of the

anesthetic agent; (4) control, avoiding anesthetics which cannot

be withdrawn with the first appearance of danger; (5) the sim-

plicity and general adaptability of the method; (6) after-effects

on blood tissues and viscera; (7) complications, vomiting, etc.,

and (8) effects on immunity against pus organisms, pneumococci,

etc.

This study is based on the special interest devoted to this

subject in my own clinic by myself and assistants, Drs. Isabella

C. Herb, Hamburger and Ewing, Evarts Graham, B. F. Davis,

and F. B. McCarty, on pieces of laboratory research w^hich we
have carried on, on observations made in the clinics of others

both in this country and abroad, and from a study of the litera-

ture. The last ten years have been very active ones in the

field of anesthesia. New and better means of local anesthesia

have been introduced. The use of nitrous oxide has been gradu-

ally extended, especially in this country. Complicated apparatus

mixtures and sequences have been widely employed. The use

of scopolamin and mofphin and various substitutes for mor-
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phin, pantopon, narcophin, etc., have been given an extended

trial. The intralaryngeal method has been developed by Meltzer

and Auer. Spinal anesthesia, nerve blocking, and intravenous

and rectal anesthesia have enthusiastic supporters, and have

been employed in large series of cases. We have during this

period seen in this country the gradual development of the

trained anesthetist as a member of the surgical team. So much

work has been done that it would seem that we have at hand

enough evidence to determine what are the best and safest

anesthetics, and in what particular fields each should be employed.

Such an analysis would necessarily cover a very wide field, and

in this brief paper it will be possible to present simply the essen-

tial facts of this study of each of the agents and the methods.

I began this study with the intention of securing for my own

clinic a method of anesthesia which would cover fully the entire

surgical field, which would be the safest, most efficient, the most

satisfactory to both patient and surgeon, the simplest and least

complicated. I desired also to find anesthetics which could

be adopted and employed by medical men generally, as my
clinic is a teaching clinic for medical students, and part of their

instruction is the giving of anesthetics. From this standpoint

I have analyzed the following:

1. Chloroform.

2. Ether.

3. Nitrous oxide gas.

4. Scopolamin and morphin.

5. Spinal anesthesia.

6. Blocking.

7. Infiltration.

8. Intravenous, general and local.

9. Intrarectal.

10. Intratracheal.

11. Intrapharyngeal.

12. Mixtures.

13. Sequences.

14. Anociassociation.
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In each instance we have analyzed these agents and methods

from the standpoint of:

1. Safety.

2. Comfort.

3. Efficiency.

4. Control.

5. Simplicity and general adaptability.

6. After-effects on blood and tissues and viscera.

7. Complications, vomiting, etc. Paresis of bladder and

bowels.

8. Effect on immunity to pus organisms, pneumococcus, etc.

As a result of this study I submit the following brief summary:

CHLOROFORM BY INHALATION; OPEN DROP METHOD

1. Safety: The most dangerous of all inhalation anesthetics.

Deaths from i in 1000 to i in 3000 on the operating table.

2. Comfort: A most agreeable anesthetic to the patient.

3. Efficiency: The most efficient anesthetic. Anesthesia

and relaxation profound and complete.

4. Control: The anesthetic can at once be stopped on the

appearance of danger signals, but the chloroform already in

the system cannot be rapidly ehminated, and the effects persist

for a considerable period. The margin between the required

anesthetic dose and the toxic dose is too narrow for safety.

5. SimpHcity and general adaptability: All that could be

desired.

6. After-effects on blood tissues and viscera: Reduces hemo-

globin. Produces often what is now generally recognized as

late chloroform poisoning with fatty degeneration of liver,

kidneys, and muscle tissue which is usually fatal.

7. Complications: Vomiting in about one-third of the cases.

Lung complications and nephritis in a small percentage.

8. Effects on immunity: Reduces resistance against pus

organisms, pneumococcus, etc.
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Conclusion. Because of its efficiency, comfort and sim-

plicity it has probably been employed more generally the world

over than any other anesthetic, possibly more than all other anes-

thetics combined. And yet the time has come when chloroform

in spite of its many advantages should be absolutely and finally

discarded because of the huge mortality attending its use on

the operating table and the later chloroform deaths, and because

we have for all classes of surgical cases efficient and much safer

agents.

ETHER BY INHALATION; OPEN DROP METHOD

1. Safety: The safest anesthetic agent known for prolonged

anesthesia. Deaths from i in 5000 to i in 10,000.

2. Comfort: Not an agreeable anesthetic to take, especially

by the closed methods; much more agreeable in expert hands

by the open drop methods.

3. Efficiency: Very efficient; complete anesthesia and relaxa-

tion can be obtained.

4. Control : The anesthetic can be stopped on danger signals,

and the agent fairly rapidly eliminated if necessary under artifi-

cial respiration. The margin of safety between the anesthetic

dose and the toxic dose is wide.

5. Simplicity and general adaptability by the open drop

method is all that could be desired.

6. Reduces hemoglobin, slightly increases coagulabiKty of the

blood, and produces few cases of injury to liver, kidneys and

muscle tissues such as occurs from chloroform.

7. Vomiting in from 30 to 40 per cent, of cases. Lung com-

plications and nephritis in a small percentage of cases.

8. Reduces slightly resistance against pus organisms and

pneumococci, etc.

Conclusions. Ether by the open drop method is the safest

general anesthetic known for producing prolonged anesthesia.

It should be today the standard anesthetic in the surgical clinic.

The discomfort of ether anesthesia when properly given by the
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open drop method by an expert can usually be practically

eliminated. In the few cases in which the repugnance to ether

is great, the sequence of gas-ether can be employed.

The closed method of giving ether is not so satisfactory or

so safe as the open drop method. Complicated apparatus to

control the percentage of ether and to warm ether possess no

advantages over the simple drop method, and should be

discarded.

The giving of ether by the drop method is an art which must

be acquired under the instruction of an expert.

NITROUS OXIDE GAS

1. Safety: Gas for short anesthesias, such as pulling teeth

^

opening abscesses, etc., is the safest known anesthetic. In pro-

longed anesthesias, a half-hour or more, gas is now known to be

more dangerous than ether. I refer now to the use of gas and

ether in the hands of experts. In non-expert hands, gas in pro-

longed anesthesias is much more dangerous than ether.

2. Comfort: Gas is the most agreeable inhalation anesthesia,

3. Gas is not an efficient anesthetic, such as chloroform or

ether. Complete anesthesia and complete relaxation for

periods are difficult to maintain, and are not possible in a con-

siderable percentage of cases.

4. Control: Gas can at once be stopped at danger signals^

and the agent already in the system is rapidly eliminated; more
rapidly than any other agent.

5. Simplicity: The apparatus for giving gas is not very

compHcated, more so, however, than that used in giving ether

and chloroform. It is not so widely adaptable as ether. The
apparatus is heavy and cumbersome, and somewhat difficult to

transport. This objection can usually be overcome.

6. After-effects on blood, tissues and viscera, practically

negative.

7. Vomiting occurs in but a small percentage of cases.

8. It has little or no influence on immunity.
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Conclusions. Gas should be one of the general anesthetics

employed in the surgical clinic. Its place should be for short

anesthesias in which unconsciousness is desired and local anes-

thesia is not applicable—in reducing fractures and dislocations,

opening abscesses, and in some more prolonged operations in

which for special reasons gas becomes safer than ether, such as

operations on the urinary organs with kidney insufficiency. A
surgical clinic which does not frequently employ gas anesthesia

is, from the standpoint of anesthetics, a poorly conducted clinic.

SCOPOLAMIN AND MORPHIN AS AN ANESTHETIC

I. Safety: A very dangerous anesthetic, so dangerous that

it has now been generally discarded by general surgeons, and is

retained only by a few enthusiastic obstetricians, the Freiburg

school, and has been exploited as the ''twilight sleep." The

exploitation has been not only in medical journals but also in

the lay press. A very thorough research on scopolamin and

morphin has recently been completed by the obstetric staff of

the Michael Reese Hospital in Chicago and reported by Baer.^

This investigation shows that scopolamin and morphin should

be rejected absolutely and finally as too dangerous, not efficient,

and as complicating the process and as threatening the asepsis,

in short, the same conclusion that was arrived at by general

surgeons some time ago. After scopolamin and morphin had

caused a good many deaths, scopolamin and pantopon was

substituted, and for a time it was claimed that this combination

eliminated the risks; very soon, however, fatalities began to be

rapidly reported. Then scopolamin and narcophin were sug-

gested as a safe combination. This has not been employed as

yet in a large enough series to warrant final conclusions, but

^ Scopolamin-Morphin Treatment in Labor: A Critical Analysis of Sixty

Cases, Jour. Amer. Med. Assn., May 22, 1915, p. 1723. Baer says that the

excessive thirst, headaches which are so distressing, the difficult control of

patients, the risks of infection from soiling, the blurred vision, the ghastly

deliriums, constitute so severe an arraignment that "we feel compelled to

condemn it."
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deaths are already being reported, and there is no strong reason

to hope that this combination is safer than its predecessors.

2. Comfort: No discomfort beyond the giving of the hypo-

dermic injection.

3. Efficiency: Not efficient. It must be followed by a general

anesthetic in a large proportion of cases.

4. Control: After once injected, it is beyond the control of

the surgeon, and if a dose has been given which is toxic to that

particular patient, little can be done to eliminate it.

5. It is simple and could be generally adopted.

6. After-effects on blood, tissues and viscera are slight.

7. Complications: Delirium sometimes of serious character

is not uncommon. Patients are frequently so "dopey" and out

of their heads that they cannot cooperate with the surgeon or

obstetrician.

8. Reduces immunity to pus microorganisms.

scopolamin and morphin preliminary to anesthesia

As a general anesthetic, scopolamin and morphin are to be

absolutely and finally rejected both from general and obstetric

practice. After it was generally agreed that scopolamin and

morphin were too dangerous for use as an anesthetic, an extended

trial of routine small doses of scopolamin and morphin preceding

the general anesthetic was made, especially in Germany. The

sequence has been responsible for many deaths. The evidence

from the literature shows beyond question that even in small

doses J grain of morphin and t^q- grain of scopolamin before

chloroform, ether or gas adds distinctly to the risks of the patient.

It complicates the giving of the general anesthetic. It masks

danger signals. It adds to the percentage of vomiting and ina-

bility to void urine. It carries with it no advantage and many
disadvantages and should be rejected. It is not a good thing, it

is not a kindness to a patient to bring him to the anesthetizing

room "dopey" and flighty. For some time after we had finally

rejected scopolamin and morphin before a general anesthetic,
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we continued to employ it before using local anesthesia. We
have now discontinued it even before local anesthesia, and find

our results much more satisfactory and the local anesthesia quite

as complete. In using local anesthesia, one must have the co-

operation of the patient, and one can have better cooperation

with the patient in normal condition than when he is "dopey.'^

We have been pleased to find also that the occasional vomiting

which occurred after our local anesthesias has practically ceased

since discontinuing scopolamin and morphin, and that in our

hernia operations the inability to void and the necessity to use a

catheter does not occur. Preceding either the general or the

local anesthesia, morphin and scopolamin should be rejected.

It is, of course, frequently necessary to use morphin on account

of pain in surgical cases which later require operation under

anesthetics, and where the indications are clear, morphin should

not be withheld because the patient is to be given an anesthetic.

The anesthetist should be informed of the fact that the patient

has had morphin.

SPINAL anesthesia

1. Safety: Very dangerous, more so than chloroform. Nine

deaths occurred in the first looo cases, and although it is difficult

to give absolute statistics, there is probably more than one death

in 500 cases.

2. Comfort: Not a comfortable thing, especially to an intelli-

gent man who realizes what is being done. Few medical men with

their knowledge of anatomy would choose spinal anesthesia in

their own case.

3. Efficiency: The least efficient of the anesthetics except

scopolamin and morphin. Necessary to supplement it with

other means in from 5 to 10 per cent, of cases.

4. Control: When once injected, the agent is beyond control,

and if the dose is a toxic one, the surgeon is helpless.

5. Simplicity: The method is not simple; it requires special

technic and could not be generally adopted.
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6. After-effects on blood, tissue and viscera: These are largely

expended on the cord, and appear as cord injuries—the so-called

aseptic meningitis.

7. Complications as above, and especially persistent and

severe headaches lasting for days and weeks.

8. It has no effect on immunity.

That anesthesia can be produced by injecting cocain and its

substitutes into the cerebrospinal fluid of the cord is an interest-

ing fact. The method, however, has no place in surgical practice.

It is too dangerous to warrant its employment, and for every

surgical condition requiring an anesthetic, we have safer and

more efficient methods at our disposal.

blocking

By blocking I mean the attempt to anesthetize the field of

operation by infiltrating the nerve supply of the part proximal

to the site of operation, as blocking the Gasserian ganglion, the

brachial plexus, the great sciatic and anterior crural, the internal

pudic, etc.

1. Safety: The method with good technic is fairly safe, except

for such accidents as serious lesions from attempting to block

the Gasserian ganglion with resulting intracranial injury, injury

to the vessels in blocking the brachial plexus, and more or less

persistent paralysis of the nerve attacked from the direct

trauma.

2. It is not a comfortable method. I have seen patients

tortured in the attempt to block the Gasserian ganglion, the

brachial plexus and the internal pudic. The fact that the block-

ing of the nerve is often itself a surgical procedure is an objection

to the method.

3. Efficiency: It is not always successful in producing anes-

thesia. Usually from fifteen to twenty minutes are required

to produce full anesthesia, and in a considerable percentage of

cases it is necessary to supplement with other forms of either

general or local anesthesia.
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4. When once injected, the agent is beyond control; but inas-

much as the dose employed never is or should be toxic, this is

not a serious objection.

5. SimpHcity: The method is not simple; it requires often

special training and technic, as in Gasserian ganglion, brachial

plexus, etc. It could not be generally adopted.

6. After-effects on blood, tissues and viscera, nil.

7. CompHcations, vomiting, etc.: The method is free from

them.

8. Effects on immunity, nil.

Blocking has but a limited field. Blocking of the Gasserian

ganghon, brachial plexus, etc., should be rejected. These are

in themselves important surgical procedures, and cannot com-

pete at all with the simpler and safer methods which we have at

our disposal. In dental surgery the blocking of the inferior dental

and branches of the superior dental nerves has a very useful

field. As a rule, nerve blocking should be limited to the blocking

of nerves which appear in a dissection made under local infiltra-

tion anesthesia, as blocking the ileo-inguinal nerve in a hernia

operation done under local anesthesia.

local infiltration anesthesia

We have in infiltration anesthesia since the introduction of

novocain and epinephrin a most important addition to our

anesthetic agents.

I. Safety: Very safe when proper agents are employed and

the technic is aseptic. Novocain in diluted doses of from 0.25

to 0.5 -per cent, in normal salt with the addition of proper amount

of epinephrin seems to be very safe. From 6 to 8 ounces or even

more of this solution can be safely employed. In using small

amounts of the solution, say i or 2 ounces, i drop of i : 1000

epinephrin should be added to each 200 drops of the 0.5 per

cent, novocain in normal salt solution; in using larger amounts,

from 6 to 8 ounces, not more than 20 drops of epinephrin should

be used. I can find no report of a fatality from 0.25 or 0.5 per
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cent, of novocain. The addition of the epinephrin is most

important. It produces a local anemia which prevents rapid

absorption, and therefore makes the effect both safer and more

prolonged. The epinephrin also reduces the bleeding to sur-

prisingly small proportions.

A very definite warning should be given in regard to the use

of epinephrin in too great concentration. Epinephrin in what is

apparently a very weak solution is capable of producing necrosis

of the tissues. I have seen this occur with the use of the tablets

that are so frequently employed containing both novocain and

epinephrin. It is not safe to use the tablets as ordinarily put up

in any extensive operation, and these tablets should be very

generally discarded and a definite warning sounded against

them. I have seen no necrosis when the epinephrin has been

I : ioo,oco, that is i drop to 100 drops of the novocain solution.

I believe on the whole, however, that a safer rule would be

1 : 200,000, that would be i drop to each 200 drops of the novocain

solution. This would be 10 drops in 4 ounces or 20 drops in 8

ounces, which might be regarded as the maximum amount to

employ.

2. Comfort: If the technic is good, the anesthesia carries no

more discomfort than the use of a hypodermic injection of

morphin. In all cases one should inject first with a fine hypo-

dermic needle 20 minims of the solution before using the larger

needle and syringe. I tell a patient on whom I am doing an

extensive lip carcinoma operation that I will promise him that

he will have no more discomfort than from having a tooth

filled.

3. Efficiency: With the large amounts of solution which can

now be safely used, we can absolutely anesthetize the tissue

infiltrated, and the anesthesia comes on at once and persists for

from thirty to forty-five minutes.

4. Control : The agent after once being injected is no longer

under complete control. Some control is retained, as operating

on an extremity a rubber bandage is placed above the injection

and free incisions would enable one to prevent rapid absorption
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-and remove part of the fluid. I have, however, never seen any

toxic symptoms or any necessity to resort to such methods.

5. Simplicity: The method is very simple and can be generally

adopted.

6. After-eftects on blood, tissue and viscera, nil.

7. Complications, vomiting, etc.: Since we discontinued the

scopolamin and morphin before our local operations, vomiting

has practically disappeared. I have to report one incident which

occurred in my series of cases. A w^ek after operation for a

benign breast tumor, a young girl had a thrombus of the axillary

vein on the side opposite to operation. This cleared up in a

few days, was painless and may or may not have been due to

the local anesthesia.

8. Immunity not influenced.

Conclusions. I believe that in local anesthesia with novo-

cain and epinephrin we have a very safe and satisfactory method

which should be employed in a large group of cases. Wilms is

using it in a majority of his operations in the Heidelberg clinic.

I am not prepared to go that far. I do not believe that the

range of local anesthesia should be stretched too far. I am using

it in about 30 per cent, of my cases.

INTRAVENOUS ANESTHESIA WITH ETHER

1. Safety: Both chnical and laboratory work shows that it

is a dangerous method. Clairmont and Denk, after careful

experiments on dogs, have concluded that it is too dangerous

to employ in clinical work. Kuttner has two instances of lung

embolism in twenty-three cases.

2. It is an agreeable anesthetic, as it does away with the

disagreeable odor and irritation of inhalation of ether.

3. It is efficient, but the border line between anesthesia and

a toxic dose is too narrow.

4. When once injected into the circulation, it is beyond imme-

diate control.
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5. The apparatus and technic are comphcated and require

special watchfulness. It could not be generally adopted.

6. After-effects are much the same as in the case of ether

inhalation.

7. Complications are the same as with ether inhalation.

8. Effect on immunity is the same as with ether inhalation.

Conclusions. Too dangerous, too complicated, no special

advantages; should be rejected.

LOCAL INTRAVENOUS ANESTHESIA WITH COCAIN AND SUBSTITUTE

FOR COCAIN

This was introduced by Bier and is an interesting piece of

experimental work. It is a complicated method, however,

requiring usually the exposure of a vein, and the distress caused

by two tight rubber bandages, one above and one below. It has

no special advantages and should not be adopted as a practical

method.

INTRARECTAL ANESTHESIA

This is an old method introduced as early as 1847 ^^^ revived

from time to time.

1. Safety: It is not a safe anesthetic.

2. Comfort: It is not a comfortable method of taking ether.

3. Efficiency: It is not very efficient.

4. Control: Much the same as with intravenous anesthesia.

5. Simplicity: The method is complicated and cannot be

generally adopted.

6. After-effects on blood and tissue same as inhalation

anesthesia.

7. Complications: Distention of bowels, very severe local

irritation of colon with colicky pains and bloody diarrhea often

fatal.

8. Effect on immunity same as ether inhalation.

Conclusion. Rectal anesthesia should be rejected.

Am Surg 3
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intratracheal anesthesia

This interesting method, introdueed by Meltzer and Auer,

has not as yet been used in a very large series of cases.

1. Safety: Robinson collected 1400 cases with seven deaths,

one from lung rupture and one from emphysema.

2. Comfort: The same as drop ether which precedes the

intubation.

3. Efficiency: It is an efficient method.

4. Control: The same as with drop ether.

5. Simplicity: It requires a compKcated apparatus. It

requires first anesthesia by drop ether and then a change to

intubation. It could not be generally adopted.

6. After-effects same as drop ether.

7. Complications same as drop ether.

8. Effect on immunity same as drop ether.

Conclusions. The method is dangerous. It is complicated

and it possesses advantages in very few cases. When it was

introduced it was welcomed as a simple method which had all

the advantages of the complicated differential pressure methods

which had been experimented with in thoracic surgery. As a

matter of fact, both the complicated differential pressure and

the intratracheal methods have practically been largely elimi-

nated as a result of further investigations in thoracic surgery,

which have demonstrated the fact that most of the operable

cases in thoracic surgery can be done either under local anesthesia

or drop ether or gas and oxygen; that the necessity of preventing

collapse of the lung when but one pleural cavity is opened was

theoretical and not real, and lastly, by the fact that the extensive

work in which both pleural cavities are involved and such exten-

sive work as attacking the thoracic part of the esophagus can-

not as yet be accepted as warrantable surgical procedures;

further, the introduction of the simpler method of intrapharyn-

geal anesthesia has ehminated the intratracheal method from

the field of head surgery, in which for a time it seemed to have

a place. On the whole, therefore, intratracheal anesthesia has

little place in practical surgery.
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intrapharyngeal anesthesia

This is an old method introduced years ago and reintroduced

from time to time with changes in apparatus. Souchon developed

a simple apparatus. A catheter was introduced through the nose

or mouth into the pharynx, and with a hand bulb ether vapor

was introduced. Potts, one of my assistants, invented a simple

foot bellows to drive the ether vapor. Dr. Isabella Herb had

made an apparatus in which the ether vapor is forced by a small

air pump driven by an electric motor, taking its power from the

ordinary electric light plug. The special advantage is that in

mouth and jaw work after the patient has been anesthetized

by drop ether, the mask can be removed, the catheter introduced

into the pharynx through the nose, and anesthesia continued

without interfering with the operative field.

1. Safety: It is about as safe as drop ether.

2. Comfort: The same as drop ether, which it succeeds.

3. Efficiency: Not quite as efficient as drop ether but nearly so.

4. Control : Same as with drop ether.

5. Simplicity: It can be operated with a hand bellows, but

better by an electric pump, if this is kept up in perfect working

shape. It can be fairly generally adopted for use in mouth and

jaw work.

6. 7 and 8. After-effects, complications and effect on immunity:

Same as with drop ether.

MIXTURES AND SEQUENCES

There has been somewhat of a tendency, especially on the

part of some professional anesthetists, to introduce in their

work special mixtures and sequences, and complicated apparatus.

I beheve that, on the whole, anesthetic mixtures like the old

shot-gun prescriptions of the past should be avoided, and the

patient's life should not be jeopardized by the administration of

two or more powerful poisonous agents at the same time, one of

which might intensify the action of the other or mask the ordinary
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danger signals. The sequences which I think should be accepted

not as a routine, but for special cases, are the sequence of gas

and ether, and local infiltrations supplemented with short gas

anesthesia during some painful manipulation. The complicated

apparatus to measure the percentage of ether and to warm ether

possesses no advantages and should be relegated to the scrap

heap. My assistants, B. F. Davis and F. B. McCarthy, who
have gone into this matter fully and will shortly report on their

work, summarize their results as follows:

WARM ETHER IN ANESTHESIA

The amount of heat required to warm ordinary ether vapor

as used in anesthesia by the open or closed methods by intra-

pharyngeal or intratracheal insufflation to body temperature

is so small as to be a negligible factor in lowering body tempera-

ture and inducing shock in anesthetized patients. During an

hour's anesthesia with the coldest ether vapor, one is likely

to obtain, say, 8.5° C. The heat used in warming the anesthetic

is equal to that lost in chmbing 75 feet of stairs and this spread

over the period of one hour. No more mucus and saliva is secreted

when anesthesia is induced and maintained with cold than with

warm ether. So-called cold ether vapor does not appear to be

more irritating to mucous membranes than warmed ether.

The quantity of ether required to produce and maintain anes-

thesia does not appear to be materially influenced by warming

ether. The warming of ether vapor, however administered,

is accomphshed in the mouth, pharynx and trachea, and the anes-

thetic reaches the alveoli at body temperature.

It has been shown that with percentage-measuring machines

there is danger of continuing too long the high percentage vapor,

that is, the anesthetist watches the dial of his machine and not

the patient. A jar which will allow air to be passed over the ether,

through the ether, carried over the ether without coming into

contact with it at all, or any combination of the foregoing routes

is easily constructed, cheap and satisfactory. The rate of admin-
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istration of the anesthetic may be governed by the same guides

as in the drop method.

The use of vaporizing machines is largely a matter of conveni-

ence. As far as general use is concerned, it probably will not

supplant the efficient and safe open drop method.

There appears to be no reason for the adoption of any

of the expensive and more or less complicated ether-warming

or percentage measuring machines which are offered for sale.

ANOCIASSOCIATION

We are all familiar with the interesting work which Crile has

been doing under his so-called anociassociation method. When
I heard Crile present the subject I was greatly interested. When
I saw his briUiant work in his operating room I was delighted

with his technic and his admirable surgical methods in general.

No one can find fault with Crile's general statement that ''the

prevention of shock in operations under inhalation anesthesia is,

as it seems to me, most effectively accomplished by the conserva-

tion of the energy of the patient, by the prevention of the loss

of heat, loss of blood, the exclusion of psychic influences, a mini-

mum trauma of sensitive tissue, by a feather-edge dissection,"

etc. But when he adds that he can wholly prevent shock by

sequestering the brain from the' field of operation by blocking

the nerves with novocain, w^e cannot accept either his assertion

or the experimental work on which this is based.

To begin with, none of us know what shock is. Physiologists

who have devoted much time and study to the subject are not

agreed among themselves as to just what shock is, and most

of them admit that they do not know. Many of them have

repeated Crile's experimental work, and practically none of them

accept his theory or his results.

As examples I submit the following conclusion of experi-

menters who have investigated this subject:

Janeway and Ewing:^ If trauma to the sensory nerves is a

^ Ann. Surg., 19 14, lix.
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factor in production of shock in an unconscious animal, it is

wholly subsidiary to other factors, and it is questionable whether

it was apparent in our experiments even when these other factors

had rendered the nerve centers more vulnerable by toxic influ-

ences, as ether, or by a fall in blood-pressure.

Porter and Quinby:^ The symptoms of shock are a clinical

entity about which there can be little dispute. Shock, on the

contrary, is a pathological state, the data of which are at present

hypothetical. The hypothesis which constitutes the hitherto

generally accepted definition of shock declares that the vaso-

motor cells are depressed, exhausted^ and inhibited by excessive

stimulation of afferent nerves; the fall in blood-pressure and the

accompanying symptoms are the result of this depression. The
experiments cited in this paper demonstrate that the vasomotor

cells are not thus depressed or inhibited, and experiments pub-

lished in the last number of this journal^ show that excessive

stimulation of afferent nerves does not materially lessen the blood-

pressure. The present hypothetical basis of shock is thus

removed.

Seelig and Lyon:^ In conclusion, it is important again to

emphasize the fact that the experimental work detailed in this

paper is in no sense of the word to be taken as an explanation

of the causative factor or factors of shock. Just as Porter

claims to show explicitly that in shock the vasomotor centre

is not exhausted, and therefore implicitly that the peripheral

vessels are not paralyzed, so we try to show explicitly that the

peripheral vessels are contracted and implicitly that not all the

vasomotor centres can be exhausted. The complexity of the

vasomotor apparatus with its multiplicity of centres and the

seemingly independent action of many of these centres, renders

it impossible to frame a satisfactory theory based on our results.

This much may be said with assurance: If the work herein

^ Condition of Vasomotor Neurons in Shock, Am. Jour. Physiol., 1907-

1908, XX.

2 The condition of the Peripheral Bloodvessels in Shock, Jour. Amer. Med.

Assn., January 2, 1909, p. 45.
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detailed stands the test of confirmation, then the doctrine that

shock is due to vasomotor exhaustion must be revised.

Mann:^ It is impossible to reduce the anesthetized animal

to a state of shock by any degree of sensory stimulation, provided

all hemorrhage is prevented and its abdomen is not opened.

After analyzing Crile's work and the work of competent

physiologists, I have been forced to the conclusion that there

is no scientific basis for Crile's statement that he can wholly

prevent shock by sequestering the brain from the field of opera-

tion by blocking the nerves with novocain. Crile's excellent

surgical work is done not because of anociassociation but in

spite of it.

The compHcated sequence of scopolamin and morphin, gas,

oxygen, ether, novocain and quinin and urea hydrochloride is

a method open to many objections. The scopolamin and mor-

phin, as I have attempted to show in this analysis, add distinctly

to the "risks of the patient and should be omitted. The gas-

oxygen plus ether, if used alone, is an acceptable anesthetic

sequence, but not so safe as a routine as drop ether and gas and

oxygen used alone in properly selected cases. Novocain used

alone in infiltration anesthesia is of great value and has a wide

field of usefulness. Used in this sequence it has little value,

certainly none in preventing shock. Quinin and urea hydro-

chloride has no value in this sequence, and used alone as an

anesthetic cannot compete with novocain and epinephrin. I

believe, therefore, that we must reject both the theory and the

practice of anociassociation.

Conclusions. The final results of my analysis of the anes-

thetic problem are as follows:

1. Drop ether should be today chosen as the standard general

anesthetic when a prolonged anesthetic is desired with relaxa-

tion and unconsciousness.

2. Intrapharyngeal ether should be chosen in mouth and jaw

cases when it is desirable to remove the anesthetist and the anes-

thetic apparatus from the operative field.

^ Peripheral Origin of Surgical Shock, Bull. Johns Hopkins Hosp., 19 14, xxv.
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3. Gas should be chosen in short anesthesias in which uncon-

sciousness is desired, and in special cases, such as kidney insuffi-

ciency.

4. Local infiltration anesthesia should be chosen when the

surgeon has the full cooperation of the patient and when the

field of operation can be completely infiltrated and anesthetized

by a safe amount of novocain and epinephrin.

These four simple and safe methods can be made to cover

all surgical cases. This places anesthesia on a very unpreten-

tious, simple basis, but here as in most fields of surgery, we
finally learn that simplicity is near to truth.
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DISCUSSION

Dr. George W. Crile, Cleveland.

I am sorry Dr. Bevan did not have time to present the data upon

which he bases his conclusions, especially the data upon which he

based the conclusion that when the brain is disconnected from the

field of operation so that no impulses are carried to it from the

operative field, this could not interfere with the production of shock.

I should like to prove the opposite standpoint by presenting to you

some lantern slides.

In regard to rejecting anoci-association ultimately, such a verdict

may be justified, but before that time it wall be necessary to find a

wide series of new facts w^hich have not yet been produced. There

can be no question whatsoever on this point—that the surgeon may
perform any operation no matter how weak the patient or how
extensive the operation—if he prevents the traumatic impulses as

well as the psychic impulses from reaching the brain. In these cases

there can be no shock because the individual himself as a w^hole

has not been operated on; only a local area has been operated on.

This point in my opinion needs no further defense.

Dr. Joseph C. Bloodgood, Baltimore..

Since 1899 I have spent a great deal of time following the literature

of anesthesia, and for the last four years have tried, as far as possible,

to follow the combination of local anesthesia with general anesthesia,

both ether and gas. In the first place, we must thank Dr. Bevan
for the courage of taking the stand which he has taken. It makes
little difference what is right at the present time, but if we flatly

contradict Dr. Crile's method we are going to stimulate a discussion

which may lead to some results. At first I thought Crile's results

were largely due to some magic, but now I think he has changed w4th

these pictures from magic to science.

Another thing we must remember is that this question cannot be

settled quickly. Dr. Bevan has shown the relation between chloro-

form and ether. When I began to look over the literature in 1899 the

view in regard to chloroform and ether was not settled, chloroform

being in Germany the anesthetic of choice; it took twenty years for

ether to conquer chloroform and it has not finished yet. The points

which I wish to bring out are as follows: (i) There are so many factors

in anesthesia that we cannot compare them on any single factor, all

factors must be considered; (2) for the ordinary healthy individual
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any anesthetic will do; the worst anesthesia if combined with good

surgery; (3) when you have to compare two pretty safe anesthetics

such as gas and ether it is difficult with our records to make this com-

parison. The chief point is as follows: If you study your handicapped

individuals you will find that all of the facts that tend to reduce shock

tend to reduce the mortality. The handicapped individuals in our

clinics do not represent 5 per cent, of the operative cases. Our

endeavor to operate on handicapped individuals with less mortality

has led to improvement in the anesthesia, and one such improvement

is the use of local anesthesia. If Dr. Bevan can do w-hat he does with

local anesthesia why should not local anesthesia be used in every

operation? If ether is dangerous with two ounces is not one ounce

less dangerous? If by local anesthesia you use less ether, why not

combine local and general anesthesia? The point is, what is best

for the individual who is handicapped? Another point is the develop-

ment of the technic. If you use a technic only for handicapped in-

dividuals you wuU not develop it to the point of seeing the difference.

Surely the anesthesia which is safest for the handicapped individual

will not be harmful for the others.

Dr. Thomas W. Huntington, San Francisco.

I wish to mention the work done by Dr. Clarence Quinan, of San

Francisco, in confirmation of former observations upon chloroform

as related to the liver.

In preparation of a paper entitled "Experimental Chloroform

Necrosis of the Liver,' ' Dr. Quinan had occasion to administer chloro-

form to guinea-pigs many times, carrying the narcoses to all grades

and stages. Many of the animals were subsequently killed and, in

every instance, necrotic changes wxre manifest in the liver. These

changes were constant and progressive.

I know of no other observations which so satisfactorily confirm

our general impressions regarding the toxic effect of chloroform

upon the liver.

Dr. Howard Lilienthal, New York City.

Although not strictly germane to the subject of anesthesia I must

say a word in reference to Dr. Bevan's position in regard to the surgery

of the thoracic esophagus. Dr. Bevan's conclusion is an unfortunate

one and this Association should not go on record as opposing oj^era-

tions of this character. It would naturally mean the absolute checking

of all progress in this direction. I personally am convinced that

intrathoracic esophageal surgery is justifiable, perhaps because I
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have had the good fortune to save one patient afflicted with stricture

of the esophagus. In order to do this thoracic work differential

pressure of some kind is necessary either with the aid of the cabinet

or with some form of intratracheal insufflation. This is particularly

necessary in these cases because of the danger of accidental opening

of the opposite pleural cavity.

Dr. S. J. MiXTER, Boston.

While I thoroughly agree with Dr. Bevan in his statement that

ether is the best general anesthetic and the safest, I must differ from

him that spinal anesthesia is to be entirely thrown aside. Much
to my surprise I find myself more or less converted to spinal anes-

thesia in the last two or three years, having formerly rejected it. I

think there is a certain class of cases, especially acute abdominal con-

ditions, such as acute obstruction, where no anesthesia is as good as

spinal anesthesia. These operations cannot be readily done under

a local anesthetic as it does not produce sufficient relaxation, and if

I thought my deaths from spinal anesthesia alone would amount
to 10 per cent. I should still use spinal anesthesia because I believe

that the added benefit to the patient over any other form of anes-

thesia w^ould compensate for the extra risk. I do not think this extra

risk exists if the spinal anesthesia is properly given in suitable cases.

I have been using it more and more, and certainly in cases of diffuse

peritonitis, especially with distention, and in all cases of acute ob-

struction, I believe that spinal anesthesia has its place.

Dr. M. L. Harris, Chicago.

A point which I wish to touch upon is nerve blocking, and I must
disagree with Dr. Bevan that this procedure should be Umited to the

nerves met with in the process of dissection. I am satisfied after a

large experience, that his conclusion must have been based on in-

sufficient data. Blocking of nerves in continuity is applicable to a

large variety of operations, and the operations are performed with

the greatest satisfaction and with every advantage to the patient

and facility for work to the surgeon. I admit that the technic and
nature of the fluid injected are of great importance. Both of these

can be and will be improved. I think blocking of nerves in con-

tinuity is one of the most satisfactory procedures, and patients

come through operations with less disturbance than by any other

method I know. Local anesthesia can be used in conjunction with a

general anesthetic, using the general anesthetic only during that



44 DISCUSSION

part of the operation done where nerves have not been blocked, and

the results are extremely satisfactory. By blocking the abdominal

wall one can do a great deal in the abdominal cavity without pain

by avoiding those areas which are known to be painful and which

are not blocked.

Dr. Wii.i.v MiM R. Xrw York City.

I also think wc owe Dr. Bevan thanks for stating his opinion and

conclusions so candidly and for trying to place general anesthesia

in hospital work on a safer basis.

Regarding this work it seems to me we should have a paid, well-

trained anesthetist in every hospital, who is able to administer any

kind of anesthetic the operator considers indicated. I should not

like to discard chloroform entirely, for I believe that it has its place.

Dr. Bennet of New York has had over 32,000 cases of anesthesia

without a death in the course of the same and he used different

anesthetics according to indications. Local anesthesia, to be sure,

will gain in estimation from day to day. In traveling through

Germany six years ago I saw surely 50 per cent, of all operations

done under local or regional anesthesia; at the present time this will

likely be from 70 to 75 per cent.

Personally, I should also not like to discard spinal anesthesia,

especially in amputations for diabetic gangrene where it has a

special place.

Regarding local anesthesia in lung abscess, I agree with Dr. Bevan
that if the parietal pleura is adherent to the costal it should be used.

I have seen, however, in cases in which these adhesions are not present,

as soon as it comes to opening the thoracic cavity under local anes-

thesia, such tremendous reflexes that general anesthesia is absolutely

required. All surgeons, who are working in this field have witnessed

the same. The statement that we can open one pleural cavity safely

without differential pressure I would like to modify, and recall to

your minds what I said before the meeting of our Association a year

ago: Take 100 patients in whose operation on the chest differential

pressure is not used and 100 where it is used, and you will find the

mortality rate is greatly in favor of differential pressure.

With reference to the surgery of the esophagus as to continuance

or discontinuance it is of course a matter of opinion: I should be sorry

to have our Association subscribe to the statement of Dr. Bevan 's

recommending its discontinuance. Progress can only be made l)y

continuing our endeavors.
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Dr. Arthur Dean Bevan, Chicago (closing).

I simply want to say that I believe Crile has done more to stimulate

good work in anesthesia in this country than any other one man, and

I think the result of his work has been distinctly beneficial not only to

American surgery but all over the world. We can all subscribe to the

conclusions that the prevention of shock in operations is best accom-

pHshed by the conservation of the energy of the patient, prevention

of the loss of heat and blood, exclusion of psychic influences, minimum
trauma, etc. The thing I would criticize and which the investigations

I have made on the subject criticize, is the conclusion that the shock

can be prevented by sequestering the brain from the field of operation.

To begin with, none of us knows what shock is; physiologists are

not agreed among themselves, and must admit they do not know. A
great deal of work has been done, and apparently so far as I can ascer-

tain only Crile 's own school accepts his conclusions.
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By FREDERICK J. COTTON, M.D.
BROOKLINE, MASSACHUSETTS

Our ordinary treatment of hip fractures has been dominated

by two dicto: First, ''You must treat the patient, not the

fracture;" second, "You must not break up the impaction."

There is some truth in each of these statements, but in prac-

tical effect the influence of both pronouncements is bad. It

is another case of the "dead hand" of traditional practice ham-

pering present action.

Everyone who has taken pains to study his own hip fractures,

or those of others, knows that lamentable results are common.

Need they be common? Need the man or woman between forty

and seventy, with a broken hip, look forward to a heavy chance

of permanent uselessness? All things considered, one could

hardly expect restoration of full activity in older patients, but

loss of all practical weight-bearing function (often as a result

of total non-union) seems too "poor" to put up with.

There is a vast literature on hip fractures; nearly all of it

rather footless. Between Astley Cooper and Royal Whitman,

I know of nothing worth while, save a paper by Newton Shaffer

on work done about 1886.'

Cooper recognized the important classification but did nothing

toward securing results. Whitman has something real, contribut-

ing to the attainment of real results along the Hnes Shaffer

first laid down, but he would be in a stronger position, if he had

differentiated his cases into the two great groups.

1 New York Med. Jour., October 23, 1897, Ixii, 557.
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The same is true of Maxwell, Phillips and Ruth—each of them

has in turn demonstrated certain excellent results of the traction

method each has employed; results inconclusive because not

classified between the two great groups.

The fact is that hip fractures in adults are divisible into two

classes

:

1. Fractures at the base of the neck (''extracapsular frac-

tures"), which are going to unite anyhow, with good or bad

treatment; which may show great deformity and consequent

disability, but practically never fail to unite.

2. Neck fractures proper (intracapsular fractures) in which

the proximal fragment (the head) may be mobile, and is always

ill-nourished and ill-fitted for any share in the necessary repair.

These neck fractures proper may be impacted, or merely

entangled, or loose. The loose fractures never unite under routine

treatment, so far as I can learn. The loosely impacted fractures

are rather apt to loosen up and to show results like those of

fractures originally loose. The well-impacted fractures unite

by bone, often with tolerable function, though the version

unusually present is a serious factor in disability. Sometimes,

in these cases, the shortening and coxa vara also are sufficient

to entail further disability.

In the past the successful cases have been those of extracap-

sular fractures^ which always unite, or those firmly impacted in

fair position.

Years ago there came to me the idea of aiding nature by pro-

ducing impaction in loose fractures, carrying out by remodelhng.

and reimpaction in cases primarily impacted, but impacted in

such poor shape, anatomically, that reduction and reimpaction

are greatly to be desired.

The idea of artificial impaction is a new one, I think, never

carried out previous to the cases I reported in the American

Journal of Orthopedic Surgery, May, 191 1.

1 For example, in Ruth's remarkable collection of 7 postmortem specimens.

6 are indisputably extracapsular fractures; the seventh may be debatable on
account of osteo-arthritic changes masking the details.
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Briefly, it comes to this. Unimpacted fractures of the femoral

neck proper never unite by bone; well-impacted fractures do

so unite, almost always. Obviously the conversion of cases of

the lirst into cases of the second class is extremely desirable.

Can it be done? I assert that it can be done; that it can be done

without damage and without great difficulty, and can be done

at any time within a fortnight at least, whether w^e are dealing

with a fracture thoroughly loose when we first see it, with one

which has loosened up in the first fortnight, or with one in which

we have deliberately sacrificed the original impaction to secure

improved position.

The breaking up of hip fractures is far from new. I saw it done

by Dr. John Homans, Sr., when I was his house officer, but the

attempt to establish or reestablish a condition of impaction I

believe to be entirely new and its possibility rests, to date,

entirely on the data I have here. There are 21 cases with i

failure and i prospective failure. The first case was impacted

on August 31, 1909.

Of these cases treated by the same technic, 4 proved to be

extra-capsular fractures. In fractures of this type, the impaction

procedure can give at best merely an easier fixation, and is

probably no better method than Whitman's simple abduction

in these cases; probably not as good a method as the Phillips-

iVIaxwell-Ruth method of longitudinal and lateral traction.

Ruth has, or had recently, 7 postmortem specimens showing

admirable results by this method. All, or at least all save one

debatable specimen,^ were definitely extracapsular. I think

this method probably the best for this type of cases; it seems

illogical and is certainly unproved as to fractures of the femoral

neck proper.

I do not wish to be taken as advocating forcible impaction in

all cases, even of neck fracture proper. Not a few of such cases

are simply cracks. Many show a sufficient accidental impaction,

with deformity in adduction and eversion not great enough to

1 Obscured by osleo-arthritic changes.
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warrant any interference. Some, of course, that show deformity

enough to render correction desirable, are poor surgical risks.

Here and there even loose fractures must be neglected because

of the risks imposed by age, by heart lesions, by chronic pul-

monary damage (usually bronchitic), by diabetes, etc., though

the proportion of such non-surgical cases is apt to be overesti-

mated.

What I do maintain is that in all cases of loose fracture, in all

cases in which impaction gives way, in all cases in which adduc-

tion and eversion deformity promise definitely poor results, the

procedure herewith given is indicated, and should be carried out

unless there are definite contra-indications.

The technic I have followed is this: First anesthetize the

patient—not deeply—and put him on the table, preferably a

Hoffa table, though even an ordinary wooden table will do.

After measuring the length, drag the leg down (with your stock-

inged foot in the perineum) till the length comes out even, and

until rotation gives definite slight crepitus; then correct any

eversion deformity present; give the leg to an assistant; have

another assistant give counterpressure on the opposite side of

the pelvis; pad the trochanter with two thicknesses of saddler's

felt and pound on it with a very large wooden mallet, till there

is a sensation of ^'giving." The blow should be a slow swinging

"following" blow, and the ''giving" is very definitely felt in

most cases. Then one should test the fact of impaction by the

loss of mobility in rotation when the leg is released. When the

job is properly done, this loss of mobility is perfectly definite

and rather striking. After impaction, the length of the two

legs should come out very nearly even.

After all this is done, I put the leg up in an abduction spica of

plaster. Abduction prevents adductor contracture, often trouble-

some in the period of reestablishment of function. It neutralizes

the tendency to coxa vara from muscle-pull, and is a more

convenient position in respect to the bed-care of the patient.

In general, abduction is the optimum position for handling nearly

all hip lesions of whatever sort, and I always use it when I can.
Am Surg 4
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This first plaster I leave on six to eight weeks or longer. Not
until three months do I dare let the foot to the floor. Repair in

these cases is slow at best. Always in hip fracture at the neck,

there is a considerable absorption. Even with the x-rays, we
cannot always judge and it is best to be cautious. From three

to six months one is busy with getting the joint mobilized and

learning to walk with crutches, bearing little weight on the hurt

]eg. During this time, nearly all the motion should be regained.

After six months the question is one of use, of regaining strength

and losing the limp.
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DISCUSSION

Dr. John B. Murphy, Chicago.

I think from every standpoint that this is the most striking paper

that has been presented in fractures of the hip since Gross declared

Fig. I.—X-ray made immediately after operation.

that he did not believe that a fracture of the neck of the femur within

the capsule ever united by bony union. In analyzing the many cases

reported in the literature one finds a number of splendid results

recorded preceding the :r-ray time, but many of these good results

must have been the extracapsular variety. Then consider the cases

which have occurred since .T-ray time and you find that fractures
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close to the head do not unite unless impacted. The only cases that

show that fractures unite when in the neck and close to the head,

with the .v-ray, are the ones in which there has been impaction, and

Dr. Cotton today has produced most brilliant results by artificial

impaction. Is it the impaction alone or the other elements introduced

Fig. 2,—X-ray made nine weeks after operation.

by the impaction that favor the bone union? We showed in two cases,

one in which we rotated the head in the acetabulum and the other in

which the head was luxated, taken out on the table and replaced in

the acetabulum, that the head regenerates. Whether you call it a

regeneration of the head or an extension of ossification from the neck

does not matter. The elements of failure of union or bone regenera-
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tion in fractures of the neck of the femur are first, the absence of

osteogenetic potency on the head side and second, imperfect immo-
bihzation during the process of repair. Finally, when these do unite

it is our interpretation, basing the conclusion on our cases, that the

union comes through from the neck side into the head. I have learned,

further, that in making bone transplants, unless you have absolute

immobilization you will have non-union. It is my interpretation

that it is the perfect immobilization that Dr. Cotton maintains after

the impaction that is the great factor in the regeneration of bone, and

if Dr. Cotton can produce this immobilization regularly by artificial

impaction it gives us the ideal of conditions for regeneration and bone

union. When impaction and immobilization are secured, there is

still another very important third factor to be considered, that is, the

duration of treatment or the period of immobilization or bed rest.

It takes from twelve, fifteen, or eighteen weeks before a transplant

is properly united; it takes an equally long time for the neck of the

femur to unite. Therefore we see the importance of long immobiliza-

tion and fixation, as Dr. Cotton recommends. This long period of

immobilization has been our practice. With the double superlative

abduction of Whitman and the impaction of Cotton with continued

immobilization, we shall see a large percentage of cases unite accu-

rately and serviceably in the future.

In the cases in which we do the open operation for intracapsular

fractures, as we do in all good surgical risk cases ten or twelve days

after the accident, and in all the cases operated on for failure of union,

we expose the fractured ends and freshen them and then use two
screws of 2^ to 3I inches in length so as to fix the head firmly and then

maintain the double abduction for from twelve to sixteen weeks.

If the patient is very muscular, we use a Buck's extension after the

operation for eight or ten weeks.

When the fracture is at or proximal to the epiphyseal line, we do

not insert the screw^s into the head at all, nor do w^e open the capsule

in the early operation, but we pass the screws through the femur at

the base of the trochanter into the base of the tuberosity of the

ischium just below the margin of the acetabulum and not into the

femoral head or neck. There is so little bone in the head when the

fracture is at this point that the osteoporosis or absorption from the

screw pressure leaves little bone to form the union with the neck.

I am now^ of the opinion that the subacetabular tuberosity screw

fixation is going to supplant the method of screw fixation to the head
of the bone in most cases, as it is a far better and more firm mechanical

fixation.
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Dr. John B. Walker, New York City.

I would like to bring out the very point about which Dr. Murphy
spoke. I have now quite a large series of fractures of the neck of the

femur w^here a radiogram at the end of twenty-four to thirty-six

hours showed the fragments impacted and in position. Following the

treatment with sandbags or an ordinary side splint after a week or

ten days cases have again been sent to the :i'-ray room and almost

invariably show the impaction separated with resulting shortening^

simply because the leg was not properly fixed and abducted in the

beginning. I think this factor is largely responsible for such cases as

Dr. Cotton has seen, when the case is not treated efficiently from the

hour of the fracture.

Dr. James E. Moore, Minneapolis.

I am not willing to accept the statement that impaction in fracture

of the neck of the femur is necessary for union. If Dr. Cotton has

given us something that will help us to secure more and better results

I am ready to welcome it, but if the idea is to be that we must impact

fractures for union I do not agree with him. I think the after-treat-

ment is the crux of the matter. I have obtained union without impac-

tion; we simply put on double extension or exaggerated abduction;

but the secret w^as the fragments were brought into apposition and

held there.

Dr. John Bapst Blake, Boston.

I have been associated with Dr. Cotton for some years at the Boston

City Hospital and at first I did not believe he could get the results

he described. I thought the process he suggested would either fail

to reimpact the neck into the head, or produce a new fracture in the

trochanter. In one case in particular on my service he proved his

point to my complete satisfaction. There is no doubt that he did

impact it and that he can do so in selected cases ; and this fact makes

the long after-treatment much more efficient.

Dr. Thomas W. Huntington, San Francisco.

I want to add a word to what Dr. Moore said about getting union

without impaction by the Whitman method. With the abduction

of Whitman we fail to get exactly the position which promises the

most for the future of the patient. My own practice for a number

of years has been to abduct both thighs, which I do by first placing

the well limb in abduction, fixing it in plaster-of-Paris, and just after

the plaster begins to harden I abduct the affected limb and fix it in
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like position. While this position seems uncomfortable for the

patient at the time, yet I have transported such patients by team

and rail and carried them into the hospital with the Hmbs in the

lateral instead of in the prone position and have obtained excellent

results. I welcome Dr. Cotton's plan, but I do think the added

abduction of the well limb is an important feature in the use of the

Whitman method.

Dr. Duncan Eve, Nashville.

I would like very much to ask Dr. Cotton in closing the discussion

to state whether or not it is possible to get a functional result even by

the Whitman method when impaction does not occur. Dr. Moore

and Dr. Huntington have just made the suggestion that it is possible

to get bony union without penetration or without impaction ; my own

experience does not bear out this suggestion.

Dr. Richard H. Harte, Philadelphia.

Why do we fail to get satisfactory results in so many of these cases?

There is evidently a distinct reason, and I think one reason is that the

legs are placed parallel to the long axis of the body and this accounts,

in great measure, for the lack of proper approximation between the

fractured head and the neck of the thigh, as is so often noticed in the

skiagraphs. It is only after a thorough reduction that any attempt

at approximation takes place and, to get reduction, the leg must be

thoroughly abducted and kept in this position during the heahng

process. Of course, it takes a long time but with thorough abduction

and extension, we get an approximation which we fail to get when

treating the leg parallel to the long axis of the body, and I feel if this

simple method is pursued we will get much better results in many
of the so-called hopeless cases of fracture of the neck of the thigh

bone.

Dr. Archibald Maclaren, St. Paul.

I would like to say one w^ord in regard to the treatment of intra-

capsular fracture of the hip and in reference to our results by the Max-
well and Ruthe method, which we have been using in the Northwestern

Hospitals, with great satisfaction. I have no doubt that Dr. Cotton

is right when he says that the cases successfully treated by this method

were probably extracapsular ; but many of us who saw these cases and

carefully examined them, felt sure that they were the old-fashioned

intracapsular fracture in which non-union was the former rule. It

has always seemed to me that the Ruthe principle of lateral extension,
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whether correct or not, was the one to use because of the great com-
fort it gave to the patient, it allowed them to move about the bed so

comfortably. With regard to our results I remember at least lo

cases, with nine perfect results and one non-union which was later

pegged. If these cases were all extracapsular it would seem that a

proportion of such fractures must be very great.

After hearing Dr. Cotton's suggestion of the artificial impaction

of such fractures, I shall hesitate considerably in using the lateral

traction instead of the line which Dr. Cotton has suggested.

Dr. Joseph C. Bloodgood, Baltimore.

I went over the fractures of the neck of the femur treated in the

Johns Hopkins Hospital and I was thunderstruck at the terrible

results. Their method of treatment was as good a method of exten-

sion treatment as could be accomplished and probably better than in

any hospital in the country because they had an experienced surgeon

living in the hospital. Now since Whitman's abduction treatment

was brought forward I have never treated a fracture of the neck of

the femur in any other way; Dr. McLennon and I together have had
about 25 cases. Except the people who died in the first ten days

who were not treated, I do not know of a failure in ability to walk

and to work; the oldest case is still living and working around the

hospital. Before putting them up in plaster we put the patients to

bed for a few days and compel them to rest for from five to ten days

before reduction of the fracture; they are then given gas and put up
in plaster with the limb abducted. Many of the patients complained

of this position. A year ago I had to operate on a patient and I put
him up in a light splint and put a board between his knees. This

method assures absolute immobilization. Why is it you get the best

results in fracture of the clavicle, the only bone in the body you cannot

immobilize? The one thing which has in common brought good results

is abduction. In the last three operative cases we have cut down,

loosened the fragments, and then nailed them, and the results are

just as good. Whether recent or old, my experience shows that the

one thing is simple abduction with a piece of board between the knees.

Dr. John F. Binnte, Kansas City.

I have listened with much interest to Dr. Cotton's paper and to

the discussion. The whole tenor of the remarks has been immobiliza-

tion absolute or slight but continuous for from sixteen weeks to a year.

It is notorious that the aged do not stand confinement to bed satis-

factorily and intraca|)sular fractures are usually in aged subjects.
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My practice is to encourage such patients to sit up, if possible, on

the day following the injury, to have the limbs massaged," to use the

muscles and as soon as feasible to endeavor to walk. Get them up
on crutches as soon as possible and then discard one crutch and

substitute a stick, so they use one crutch and one stick, then discard

the other crutch and get them about on two sticks, and let them use

their last days up on their feet and enjoying themselves. No splints

are used. No union of the fractured bones is sought. The result

desired is a useful false joint on which the patient can walk com-

fortably though with a limp. Months in bed is too high a price for

an aged man to pay in an endeavor, often futile, to obtain solid union

of a fractured femoral neck when the function of a false joint permits

of useful and painless locomotion.

Dr. W. L. Estes, South Bethlehem.

I found in going over 1800 cases of fractures and trying to analyze

them and discover the best way to treat them that it was evident

there wxre so many ideas of treating the simplest and most common
fractures, it is no wonder we differ regarding this fracture. I agree

with Dr. Bloodgood in his remarks; the fractured ends of bones must

be kept in apposition, but not necessarily absolutely immovable.

Dr. Murphy has shown in so many cases that the osteogenetic prop-

erties of bones reside in so many areas that one hesitates to differ

with him. I believe that undoubtedly the osteogenetic properties

reside in the distal part of the bone in cases of intracapsular fracture

of the neck of the femur and if this is true, and it can be kept in appo-

sition with the part lacking this property, the result will be satisfactory.

The Whitman suggestion is valuable in that it keeps the two fracture

areas together, and if in good apposition it has not been necessary

with my cases to preserve absolute immobility. I have found that in

old people it is much more comfortable to swing the limb free from

the bed with an overhead beam and a cradle and abduct outside the

bed. I have obtained admirable results in a series of cases.

Dr. Frederick J. Cotton, Boston (closing).

I would like to make myself clear ; w^hat I am presenting is impaction

as a surgical method of getting results; this is the only w^ay of getting

absolute fixation. If Dr. Bloodgood would look into the histology

of bone repair in the two classes of cases he would answer himself;

the neck repairs one way and the shaft another way. The neck repairs

by primary union of bone; the shaft repairs by callus favored by a

certain amount of movement. You are dealing in these cases with
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what is substantially graft. What nutrition remains in the head
amounts to nothing; the fragment is nourished by serum and is

repaired mainly by the osteogenetic powers from the neck and not
from the head. In none of the plates that I have shown is there any
sign of callus formation at the sides of the neck; this is an internal

repair. In one of these cases, the plates of w^hich I did not have time

to show^, this occurred; it was not absolute, being from lack of main-
tenance of abduction, the thing gave w^ay before repair had become
sufficiently firm and good. In the operative cases the repair, though
bony, was not sufficient to carry the necessary weight. It is simply

a question of fixation. Whitman puts them up in plaster and leaves

them. I may get good contact at first but I cannot make them stay.

When I have pounded one bone into another for one-quarter of an
inch I think it runs a chance of staying. I do not do anything different

from what Nature does if the old lady rolls just a little bit farther to

the side and drives the fragments home.

I am going to stand my ground in spite of what has been said

about the experience of general lame results. No one can always get

good results in these cases. The results were reached by all treatments

in the past, and I do not believe until we get detailed statements

that under the older methods we get uniformly good results—we
could not expect them. I do not imagine that the treatment in the past

has differed so much between different men and institutions that this

will show^ a difference in results. There are some people who are

intolerant of pain and some who will not wince. I can show any
number of people walking around on ununited hips, not because the

surgeon was a good one, but because the patients are tough.
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By S. J. MIXTER, M.D.
BOSTON, MASSACHUSETTS

During the last few years there has been a marked decrease in

the number of cases of typhoid fever, due to our better knowledge

of this disease, and, hence, better sanitation and more careful

selection of food and drinking water. Besides this, we have

now an antityphoid vaccine which has rendered the disease a

most uncommon one in the army, where the use of the vaccine

is compulsory, and which may, in time, make typhoid fever as

uncommon as smallpox.

Year by year the cases of t}^hoid in our large hospitals are

becoming fewer and fewer, but as long as any occur we are

always liable to see cases in which certain accidents or compli-

cations occur which render surgical intervention a necessity.

Much has been written of late about operation for typhoid

perforation. If this serious complication is unrecognized and

not operated upon, it is always fatal, and it is only by prompt

recognition by the medical attendant and prompt action by the

surgeon that the life of the patient can be saved. In this matter,

as in so many other acute abdominal emergencies, the rule of

operating before a positive diagnosis is made is a most excellent

one, and a strong suspicion of perforation demands immediate

action. A small pin-point perforation with very slow escape

of the intestinal contents gives a different clinical picture from

that of a large opening caused by the sloughing of the Peyer's

patch and the overwhelming dose of the liquid poison.

Of course, not all patients can be saved by early laparotomy,
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and many patients will die of the typhoid infection regardless

of operation. An exploratory opening of the abdomen does not

necessarily mean great shock or added risk. It is perfectly easy

in almost any of these cases to operate with a local novocain

anesthesia or even spinal anesthesia. As a rule, the lesion is

easily recognized with comparatively little handling of the

intestine, because we know pretty well where to look for such

perforation.

The general practioner has also been better trained to recognize

an acute appendicitis and hence surgeons can report long series

of operations without a death, partly due of course to the better

technic, but more to the fact that the surgeon is called to the

case before the patient is moribund.

Some years ago the most successful operator in the world

v/ould have had a considerable percentage of mortality even

could he have used the modern methods. Only by refusing to

operate upon desperate cases could his statistics have shown such

favorable results as at present.

I will not enter into the discussion of the symptoms, signs of

perforation, and the generally accepted indications for operation;

they have been thoroughly studied and written up in the last

few years. Hemorrhage, which not infrequently causes a fatal

termination of the disease, has been occasionally considered a

reason for opening the abdomen. I can think of no more desperate

undertaking than trying to find the location of such a hemorrhage

and to check it by surgical means. In indirect transfusion I

think we have a much more safe, rational and fully as efficient

a means of saving life.

Suppuration of the gall-bladder is one of the compUcations

that must always be borne in mind. Many years ago I had a

young man brought into the hospital with no history, and as he

was delirious no history could be obtained from him. The

abdomen was distended and in the right upper quadrant was a

large sensitive mass, the temperature was high and the man was

in a desperate condition. Under primary anesthesia the abdomen

was opened, a large and almost gangrenous gall-bladder was
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discovered and drained; he died the next day. At autopsy

it was found that he had typhoid and that the suppurating

gall-bladder was due to the typhoid infection. My medical

colleagues seemed to think that it was a mistake on my part

to have operated, but I assured them that though the man
might possibly have recovered from his typhoid, per se, he

certainly was killed by his gangrenous cholecystitis. Here again

it is possible in most cases to open the gall-bladder and drain it,

as soon as the condition is recognized, without the use of a

general anesthetic.

I do not claim that all infected gall-bladders should be opened

in typhoid, but we know that a large percentage of them do

become infected by the typhoid bacilli, and years later we find

the results in gall-stones, for which we operate; but I do main-

tain that the gall-bladder might be explored more frequently

to the advantage of the patient. Many of these remain infected

for a long time after the patient has apparently recovered

from the original disease. We occasionally find gall-bladders

filled with pus and mucus which give pure cultures of the typhoid

bacillus. Is it not possible that such patients might be the

so-called carriers of the disease? It is well known that the

urine may contain typhoid bacilli long after the patient is up

and about, and although the cystic duct may be so blocked that

it seems impossible for any of the gall-bladder contents to

pass, it is probable that a certain amount does get by and might

well be a source of infection for months and even years, the

organism breeding there like pin-worms in an appendix.

All carriers of the disease, like the famous ''Typhoid Mary,"
should be thoroughly examined, and if bacilli are found, not

in the urinary but in the intestinal tract, surgical exploration

and excision of the gall-bladder should be done. It is certainly

reasonable to believe that an infected gall-bladder, side-tracked

as it is from the intestinal stream, could go on producing typhoid

bacilli, which can be eliminated slowly, giving rise to no danger

to the patient, but could be of considerable menace to all about

him.
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Operations during an acute stage of typhoid, if properly

carried out, cannot add materially to the danger, and I am sure

in many cases they may do good, although no perforation or

other gross lesion is discovered. One of the first cases on which

I operated, expecting to find perforation, toward which the

symptoms seemed to point, showed no intestinal opening, and

the abdomen was washed out with salt solution and closed;

the temperature immediately began to fall and the patient re-

covered promptly. This result of a laparotomy has been noticed

by many operators, who have seen it in the perforating and

non-perforating cases as well. Is it not possible that in typhoid

we may have a peritoneal sepsis without perforation, and that

laparotomy, and perhaps washing out with salt solution, may
have a beneficial effect?

There are many cases of peritoneal infection caused by the

germs of septic sore throat, the pneumococcus, or the tubercle

bacillus that are cured by an early laparotomy. In a recent

epidemic of septic sore throat caused by milk I saw five patients

with abdominal infection, three of these were late cases, and pus

w^as present in large quantities; they all died; the other two

were early, showing reddened peritoneum and slight excess of

free fluid, and both recovered.

During my hospital experience I tried for years to be allowed

to operate on suitable cases, but until perforation was almost

assuredly present the medical man would not listen to the idea.

I may be entirely mistaken, but from the cases that I have seen

and the experiences of other men, as they have been told to me,

I cannot but feel that there is a group of unrecognized oppor-

tunities for surgical rehef . I have few facts to support my belief,

and I only make the suggestion in the hope that the profession

will bear the possibilities in mind.



TYPHOID PERFORATION

A STUDY OF ONE HUNDRED AND THIRTY-NINE CASES AND SIXTEEN

SUPPOSED CASES OCCURRING IN THE PENNSYLVANIA HOSPITAL

By JOHN H. GIBBON, M.D.
PHILADELPHIA

One who writes, and certainly one who reads a statistical

paper, must expect to be asked his reasons for doing so. My
first excuse is that the subject of ''Acute Surgical Complications

of Typhoid Fever" is before the Association for discussion,

and my second that it might prove of interest to study a large

series of cases from one institution. Certainly, such a series

ought to prove more instructive than a collection of reported

cases, because in this series are included all the cases operated

upon regardless of the issue, all the cases where the diagnosis

was made at autopsy, no operation having been done, and all

the cases operated upon for perforation and yet in which no

perforation was found, a value which unfortunately does not

pertain to a collection of cases from the literature.

I should like to say that the 128 cases subjected to operation

during the period covered by this study, 1901 to 191 5, were

operated upon by the following members of the surgical staff of

the hospital: Doctors Richard H. Harte, James P. Hutchinson,

Robert G. Le Conte, John H. Gibbon, Francis T. Stewart,

Charles F. Mitchell, Francis O. Allen, and Arthur E. Billings.

I should also like to acknowledge my obligation to Doctor

Billings, who made the synopses of the case histories which form

the basis of this paper.
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The history of the surgical treatment of typhoid perforation

has been well written by the Fellows of the Association, and

their contributions on the subject are too numerous to mention

individually, and besides, it is not our object to present a bibliog-

raphy of typhoid perforation but simply to study all the cases

of one institution and give our conclusions from this study. The

late J. Alison Scott, one of the attending physicians of the Penn-

sylvania Hospital {University of Pennsylvania Medical Bulletin,

May and June, 1905) presented an analysis of 50 cases of typhoid

perforation which had occurred in the hospital from 1901 to

1904 inclusive.

Prior to the period included in Scott's paper, beginning with

190 1, there were three cases which should be mentioned. In

1896 Doctor Le Conte operated upon a case of typhoid peritonitis

under the impression that it was an acute appendicitis, and found

no definite perforation, but numerous ulcers threatening perfora-

tion and a purulent exudate. The patient subsequently developed

a fecal fistula, but recovered. In 1898 Doctor Harte operated

upon the first two cases of perforation, the diagnosis having

been made before operation; both died. Doctor Harte also

performed the first successful operation for typhoid perforation

in the Pennsylvania Hospital in 1902.

In the beginning of our work of collecting the histories of the

cases it appeared that the total would far exceed the number

used as a basis for this paper, but many were eliminated because

perforation was not absolutely proved by operation or autopsy,

which has been our guide in order to eliminate doubtful cases.

We have, however, collected and will refer later to the cases

diagnosed as perforation, subjected to operation, and yet no

perforation found.

The following table shows the number of cases of typhoid

fever treated, with the number of perforations, the general

mortality, etc., in the whole period of fourteen years:
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not show that in the first group the type of disease was any

more severe than in the second, nor is there anything else dis-

cernible in the patients' condition which would account for the

great difi'erence in the mortality rate. One fact, however,

which stands out prominently is that in the first group the average

time elapsing between the first symptoms of perforation and

operation was twenty hours, while in the second group the

average time was ten hours. Of course, it is difficult to estimate

in many of the cases the tim.e between perforation and operation,

but in making our estimate in the two groups we have deliberately

tried to favor the first. With these facts before us no one can

doubt that the difference between a mortality of loo per cent,

and one of 50 per cent, is at once explained. Delay after symp-

toms of perforation develops is fatal, every hour is valuable, and

one must not wait until he is sure that a perforation has occurred

before operating. What we must determine is whether the symp-

toms are suggestive enough to warrant exploration. It is far

better to make the mistake in a few cases of operating when

no perforation is present than to delay operation until the

diagnosis is certain.

Where there is delay it is due either to the physician, the

surgeon, or the patient. One of our late physicians was extremely

conservative in these cases, and would never allow a surgeon to

operate early. All of his cases are included in our series. Occa-

sionally the surgeon himself delays operation and usually because

he thinks the abdominal symptoms are due to a thoracic

lesion. In order to avoid delay the most intimate cooperation

must exist between medical and surgical staffs. For years it

has been a rule at the Pennsylvania Hospital, with the one

exception already noted, that when a patient suffering from

typhoid fever developed abdominal pain the surgeon as well

as the physician was at once notified. This prompt action has

resulted in the saving of many lives. The most common cause

of delay is in obtaining the permission for operation from the

patient or his relatives. In order to prevent this it is wise to

obtain a conditional consent in every case of typhoid fever.
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Rather than offer an analysis of the symptoms, pathology,

etc., presented in this series of cases, it has seemed wiser to deal

with them generally, and see if any new information can be

extracted which will aid us in making an earlier diagnosis or

improving our operative results. Before going into the important

questions of diagnosis and treatment it would be well to study

the errors in diagnosis. First let us take the cases in which

operation was done for a supposed perforation, which was not

present. There have been 16 of these cases, Scott reporting 7,

and we now present an outline of 9 cases occurring since 1904.

Scott's 7 cases may be summarized as follows:

Case I.

—

Typhoid; two relapses: suppurative arthritis of knee-

joint; supposed perforation; operation; no perforation found;

death six hours later. No autopsy and no cause for symptoms

found.

Case II.

—

Typhoid; diagnosis, perforative peritonitis; opera-

tion; acute appendicitis {not due to ulceration) found; death from

pneumonia thirteen days later.

Case III.

—

Typhoid; diagnosis, perforation; operation; no

perforation or other lesion found; pneumonia and recovery.

Case IV.

—

Typhoid; diagnosis, perforation; operation; no

perforation or other lesion found; recovery. Hemorrhage probable

cause of symptoms.

Case V.

—

Typhoid; diagnosis, perforation; operation; no per-

foration or other lesion found; recovery. Complicated by con-

solidation of left base.

Case VI.

—

Typhoid; diagnosis, perforation; operation; no

perforation or other lesion found; death six days later. Autopsy

showed ''active Zener's degeneration of the abdominal muscle,"

where a hypodermoclysis had been given nine hours before

operation. Operator was not informed of the site of hypodermo-

clysis, and yet this probably caused the symptoms suggesting

perforation.

Case VII.

—

Typhoid; diagnosis, perforation; operation revealed

perjorated appendix not due to ulcer; recovery.

Our additional 9 cases are as follows:
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Case VIII.

—

Typhoid; diagnosis, perforation; no perforation

or other lesion found; recovery.

Male, white, laborer, aged nineteen years. Hospital No.

1 291, admitted July 18, 1905, on the eleventh day of the disease.

Patient had been quite ill, very toxic, moderate delirium during

most of his illness. On the twenty-third day he had sudden

abdominal pain, a chill, 2° elevation of temperature; pulse

jumped from 104 to 168 and respirations from 28 to 34. When
seen an hour later there was moderate tenderness and rigidity

over the right rectus; expression drawn and anxious; was

perspiring; pulse very rapid and weak; his legs and thighs were

flexed, and it was thought that he had typhoid perforation.

Was seen by a surgeon, operation advised and done three hours

after onset of pain under ether anesthesia. Intestines were

examined carefully for perforation, but none found. There

was no evidence of peritonitis and nothing else abnormal was

revealed. The wound was closed without drainage. After the

operation the course of his typhoid seemed uninterrupted,

and he was profoundly toxic. On the fourth, fifth, and sixth days

after operation he had chills; blood examination for malaria

negative; no infection of the wound; cause of chills not deter-

mined. Sixteenth day after operation his temperature became

normal and he was thought to be convalescent, but soon devel-

oped a swelling and tenderness over the sternoclavicular joint.

After this he made an uneventful recovery, but was operated

upon for an incisional hernia before his discharge from the

hospital.

Case IX.

—

Typhoid; diagnosis, perforation; operation; no

perforation or other lesion found; recovery.

Male, white, stone cutter, aged twenty-one years. Hospital

No. 1570, admitted August 9, 1905. Patient was ill one week

before admission to the hospital; began with a chill, headache,

slight diarrhea, and vomiting. He had a moderately severe

infection with a positive Widal and 5300 leukocytes. Six days

after admission he complained of slight abdominal pain. At

this time his abdomen was perfectly soft, no distention, and free
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from tenderness. On August 10, the day after his admission,

at 4 A.M. in the morning, he cried out with sudden pain in the

abdomen. Half an hour later he had a chill; the abdomen was

quite rigid on both sides, but the liver dulness was not obliterated.

There was no distention, and on auscultation no peristalsis was

heard. Pulse became more rapid and weak and respirations

increased. One hour later the temperature had risen; his abdo-

men was softer, there was less rigidity, and he was seen by a

surgeon at this time, who thought operation was indicated.

It was done under ethyl-chloride-ether anesthesia, right rectus

incision. There was a small amount of moderately fetid-smelling

turbid fluid which escaped on opening the peritoneum. Numerous

thickened ulcers were seen, but careful examination did not

reveal any perforation. The abdomen was irrigated with salt

solution and drained with gauze. Shortly after the operation

his pulse jumped to 160, was of very poor quality, and he was

given a hypodermoclysis of salt solution under both breasts.

After this he did well and made an uneventful recovery.

Case X.

—

Typhoid; diagnosis, perforation; operation; no per-

foration found, hut retroperitoneal cellulitis; death.

Male, white, hat worker, aged twenty-nine years. Hospital

No. 3356. Admitted January 22, 1906. Patient came into the

hospital complaining of having been sick for three weeks; head-

ache, loss of appetite, constipation, and general weakness.

Illness began with a chill. On admission the abdomen was soft;

no tenderness or rigidity; his liver dulness was apparently

normal and his spleen was not palpable. Day after admission

complained of much severe abdominal pain after an enema.

Pain was cramp-like in character, persisted, and became worse

with repeated vomiting. His abdomen was generally tender;

slightly rigid; tenderness more marked in the left iliac fossa.

Abdomen not distended. No mass could be felt. The patient's

general condition was good. His pulse rate had not changed.

Under ethyl-chloride-ether anesthesia the abdomen was opened

through the right rectus and a general peritonitis found. No
perforation could be found after a careful search, but back of
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the peritoneum, extending along the side of the ascending colon

and walls of the pelvis, there seemed to be an inflammatory mass

with a probable purulent collection. There was some lymph

around the appendix and cecum. This mass seemed to extend

toward the perineum, and a perineal incision was made and a

rubber tube introduced for drainage. Patient stood the opera-

tion well, but vomited a few hours later; became rapidly worse

and died the next day. Autopsy : many ulcers were found in the

small intestine; the bladder was found to be very small and

thick. Back of the peritoneum, dissecting up the colon and

extending up to the kidney, was found a large collection of

purulent fluid, the origin of which was not determined. The

retroperitoneal tissues were very edematous.

Case XL

—

Typhoid; diagnosis, perforation; operation; no

perforation or other lesion found; death twelve hours later; no

autopsy.

Male, white, laborer, aged thirty years. Hospital No. 1194.

Admitted July 10, 1906, on the fourth day of typhoid. Positive

Widal; leukocytes, 3900; rather severe infection with temperature

ranging between 102° and 105°. He did well excepting for

toxemia until the fourteenth day, when after a tub he had a chill,

pulse became very rapid and weak, abdominal pain, tenderness,

and rigidity with distention developed. Was seen by a surgeon,

who advised operation for a probable perforation. Under ethyl-

chloride-ether anesthesia the abdomen was opened through a

right rectus incision ; there was no perforation and the wound was

closed. The patient was returned to the ward without any

apparently ill effects from the operation. Twelve hours later

he suddenly became very much worse and died. No autopsy.

Case XII.

—

Typhoid; diagnosis, possible perforation; opera-

tion; no perforation found hut enlarged mesenteric glands; recovery.

Female, white, cook, aged twenty-nine years. Hospital No.

1986. Admitted September 21, 1906, on the tenth day of a

rather severe typhoid. Widal positive; leukocytes, 2050. The

abdomen was distended from the time of admission, and the

temperature ranged from 103° to 104°. Her temperature became
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normal on the twenty-first day and convalescence was estab-

lished. Eight days later she complained of soreness of the

abdomen on palpation ; there was found to be marked tenderness

along the right rectus and most marked in the right iliac fossa,

but the tenderness extended well up into the right hypochon-

driac region. No mass was felt; liver dulness was unchanged

and her chest was clear. Temperature went to 100°; leukocytes

four hours after onset of pain were 4900, and eight hours after

were 4500. Vaginal examination was negative. Both physician

and surgeon thought exploration of the abdomen was advisable,

although they did not think perforation had occurred; they

could, however, not exclude it. Operation under ethyl-chloride-

ether anesthesia; right rectus incision. Careful exploration did

not reveal any perforation, but there was much swelling of the

mesenteric glands. The abdomen was closed without drainage

and the patient made an uneventful recovery.

Case XIII.

—

Typhoid; diagnosis, perforation; operation; no

perforation found hut typhoid ulceration of the appendix; death

from general peritonitis six days later.

Male, white, iron worker, aged twenty-six years. Hospital

No. 946. Admitted June 23, 1907, on the seventh day of his

illness. He had had headache, anorexia, and complained of

severe muscular pains, especially in his legs and back. Stopped

work June 19. He ran a rather typical course of typhoid with

a positive Widal and his leukocytes on three different occasions

were between 9000 and 10,000. About the nineteenth or twen-

tieth day of the disease he developed slight abdominal pain

confined to the right lower quadrant, without nausea, and con-

siderable tenderness with rigidity of the right rectus. He was

seen by the attending physician and surgeon, who thought he

might have a typhoid perforation. There had not been any

marked change in his pulse or general condition. He was operated

upon under ethyl-chloride-ether anesthesia; right rectus incision.

The intestine was carefully searched for perforation, which was

not found, although many typhoid ulcers were found. The
appendix showed decided inflammatory changes, enough, it
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was thought, to have accounted for his condition. It was

removed and the stump inverted in the usual manner. The

abdomen was closed without drainage. He did well for five days,

when his abdomen became distended, he grew rapidly worse,

and died on the sixth day after operation. Autopsy showed

general peritonitis without perforation of the intestine, but with

many typhoid ulcers in the ileum. Examination of the appendix

showed rather deep ulceration which seemed to be of typhoidal

origin.

Case XIV.

—

Typhoid; diagnosis, perforation; operation; no

perforation or other lesion found; recovery.

Male, white, press feeder, aged twenty years. Hospital

No. 15 1 5. Admitted August 25, 1907, on the twenty-fifth day

of a moderate infection with a positive Widal and 7750 leuko-

cytes. His fever was never very high (101° to 103°), but per-

sistent, and he was not very toxic. On the fifty-third day of the

disease he suddenly cried out with pain in the lower abdomen,

more marked in the right iliac fossa. Pain increased on deep

inspiration. On palpation there was rigidity of the right rectus

and moderate tenderness. Pulse, respirations, and temperature

were unchanged. His leukocytes were 9050 shortly after the

onset of pain. Two hours later he was operated upon under

ethyl-chloride-ether anesthesia, right rectus incision. There

was no peritonitis or free fluid. Intestines were examined

carefully for perforation but none found. There were apparently

many deep typhoid ulcers in the ileum. The abdomen was closed.

The patient's temperature continued slightly elevated for two

weeks after the operation, after which it became normal, and he

was discharged twenty-seven days after operation, cured.

Case XV.

—

Typhoid; diagnosis, perforation; operation; no

perforation or other lesion found; recovery.

Female, white, seamstress, aged fifteen years. Hospital No.

1640. Admitted August 31, 1908, on the sixteenth day of a severe

infection with a positive Widal and 6000 leukocytes. On the

twenty-second day her temperature dropped to normal and her

pulse to 88. Soon after this she had a chill, her temperature
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rose to 104.3°, ^^^ pulse in three hours jumped to 164 (?),

and her respirations from 24 to 44. She had abdominal tender-

ness and rigidity; she was very much shocked, was given stimula-

tion, and two hours later her condition was very much better.

Leukocytes were 4300. Operation advised and done under

ether anesthesia, median incision, the large and small intestines

being carefully explored but no perforation found. The gall-

bladder, appendix, and spleen were also explored but nothing

abnormal found. The mesenteric glands were enlarged but

there was very httle ulceration of the intestines. The wound

was closed and the patient reacted promptly from the operation.

Her fever continued thirty-four days after operation, but was

very slight (100° to 101°). After this she made an uneventful

recovery and was discharged cured.

Case XVI.

—

Typhoid; diagnosis, probable appendicitis; opera-

tion; thickened and ulcerated ileum found; preperforative stage;

recovery.

Male, aged twenty years. Hospital No. 2392. Admitted

October 28, 19 10, with a typical attack of typhoid fever, prob-

ably at the end of the first week of his disease. On about the

fourteenth day he complained of a great deal of pain in his

abdomen, and a small tender mass could be felt in the region

of the appendix. With this he had a slight elevation

of temperature but no increase in leukocytes. There was

little or no rigidity, but considerable tenderness in the region

of the appendix. The existence of a mass at this time was doubt-

ful. Twenty-four hours later a mass, which seemed movable,

could be distinctly felt in the right iliac fossa. He still complained

of pain; there was no rigidity; and there was little change in his

general condition from the day before. The attending surgeon

was sure he had not a perforation, but felt that he probably

had an appendicitis, and advised operation. The abdomen was

opened through a small Kammerer incision under morphine-

ethyl-chloride anesthesia. The mass which was felt was the last

two inches of the ileum, which was the seat of numerous ulcers,

and was enormously thickened. One of these ulcers was very
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thin and in the preperforative stage. This was covered by the

passage of a purse-string suture. The appendix was normal.

The abdomen was closed without drainage, and he recovered.

The most striking feature of these i6 cases is that in but

two did death follow an exploration in typhoid fever, where

no cause for the symptoms could be found at operation. Five

such operations were followed by recovery. In 2 of these cases

it is probable that the symptoms which seemed to indicate opera-

tion were due to pneumonia. In 3 of the 16 cases acute appendi-

citis was found; i patient died from pneumonia, i from peri-

tonitis, and I recovered. In another case hemorrhage probably

produced the symptoms suggesting perforation. This case

also recovered. A suggestive case in this group is the one in

which pain, tenderness, and rigidity were due to salt solution

introduced into the abdominal wall. Another interesting case

is the one in which a diagnosis of acute appendicitis was made

and in which a preperforative stage of ulceration was found.

I think that a review of these cases goes to show that but few

unnecessary operations have been performed and, that in these

few the mortality is surprisingly low. Out of 16 cases, 10

recovered and 6 died, and in the latter were but 2 cases in which

no lesion justifying operation was found. In this connection

it may be well to say that in many of the cases where perforation

was found, the indications for operation were less definite than

in these cases and that we are dealing with a condition in which,

if we wait until the signs of perforation are absolutely positive,

we will save but few patients.

Next let us examine the cases in which no operation

was done but the perforation found at autopsy. A synopsis

of their histories is given later. There are, of these, 27

cases, some presenting interesting features. In the first place

but one patient died, refusing operation, although delay in

obtaining consent was frequent throughout the whole series.

In 7 cases perforation was suspected but no operation was done,

because the patient's condition was considered to indicate a rapidly

approaching death and the uselessness of operation. Lung
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conditions, varying from a bronchitis to tuberculosis with gan-

grene of the lung, constitute the cause of error in a large number

of the cases. In reviewing all the cases it is quite remarkable

how seldom operation was done for perforation when a lung

condition was responsible for the symptoms and how frequently

a lung condition caused us to attribute the abdominal symptoms

to it, when perforation was also present.

Hemorrhage was frequent in many of the undiagnosed cases

and undoubtedly contributed to the error. In but three instances

is the failure to recognize a perforation attributed to delirium

and profound toxemia.

I should say that the two practical lessons to be derived from

a study of these 27 cases is that we must not forget that a pneu-

monia and a perforation frequently co-exist and that the same

is true of hemorrhage and perforation.

Cases of Perforation Operated upon or Found at Autopsy.

The notes of the first 50 cases will not be recorded here as they

have already been reported in Scott's paper.

Case LI.

—

Perforation; operation; death six days after opera-

tion.

Male, white, aged seven years. Hospital No. 1694. Admitted

August 22, 1904, on the fourteenth day of a moderately severe

infection with a positive Widal, 8000 leukocytes, temperature

ranging about 103 °, no complications, and no pronounced toxemia.

On the thirtieth day of his illness he developed sudden severe

pain in the epigastrium and right iliac fossa, with a rapid, weak

pulse (last record before attack 120, jumped to 150?), costal

breathing, respirations increased from 26 to 32, and signs of

collapse. Four hours later much abdominal tenderness, pro-

nounced general rigidity, more marked over right rectus, with

vomiting and several small bowel movements, and with increasing

picture of peritonitis. Operation four hours after onset of pain,

ethyl-chloride-ether anesthesia; right rectus incision. One per-

foration found, pin-head in size in ileum a few inches above

the ileocecal valve, which was sutured and gauze drainage insti-

tuted. Death six days later, which was ascribed to inanition,
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as he did not show signs of peritonitis. Culture from abdominal

fluid at time of operation sterile at the end of forty-eight hours.

Case LII.—Perforation; operation; death; autopsy.

Female, white, housework, aged twenty years. Hospital No.

1983. Admitted September 17, 1904, on the fourteenth day of

a severe infection with a negative Widal and 6400 leukocytes.

Toxic from the time of admission. Complained of pain, but not

severe, on the twentieth day, with tenderness, but without

rigidity and without any marked change in general condition,

except a slightly accelerated pulse. On the twenty-first day had

sudden severe pain after sitting up in bed, referred to right

iliac fossa, with shock and collapse, pulse almost imperceptible

(140 to 160?), respirations increased from 40 to 56, and tempera-

ture rose 3.2°; cyanotic with great tenderness and generalized

rigidity of whole abdomen, and more tenderness on right

than on left side. Liver dulness obliterated. Operation, ethyl-

chloride-ether anesthesia six hours after onset of pain. Perfora-

tion found about the size of a goose-quill several inches above

the ileocecal valve, with plastic peritonitis and much soiling of

the peritoneum. Perforation sutured, gauze drainage, death

eight hours later, never fully reacted. Autopsy revealed second

perforation near cecum; size not stated.

Case LIII.—Perforation; operation; secondary perforation and

operation; death; autopsy.

Male, white, paper hanger, aged eighteen years. Hospital

No. 21 17. Admitted September 28, 1904, on the seventh day

of a severe infection, with a positive Widal and 9200 leukocytes.

Had distention with slight persistent pain from time of admis-

sion. On the eleventh day this gradually became more severe,

with shght paroxysms referred to the right iliac fossa without

marked change in general condition, except slightly increased

pulse rate, moderate tenderness and rigidity of rectus; right

more pronounced. Six hours later he had a sudden severe out-

burst of pain, marked tenderness all over the abdomen, with

great rigidity and signs of collapse. Operation (soon after),

ether anesthesia, perforation sutured, gauze drainage after flush-
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ing abdominal cavity with salt solution. There had been no

marked change in pulse, temperature, or respirations. Reacted

pretty well. Did well for five days, when he had a chill without

much pain, but with increased rigidity and failure in general

condition. Under ethyl-chloride anesthesia the former drains

were removed; intestines examined, and small perforation found

near original (little nearer the cecum). This was sutured and

gauze drainage instituted again. Death occurred the third day

after the second operation. Autopsy: localized peritonitis;

fecal fistula at site of second operation without any other per-

foration. Death in history ascribed to toxemia, as peritonitis

was plastic and confined to coils immediately about perforation.

Case LIV.—Perforation; operation; death.

Female, white, seamstress, aged sixteen years. Hospital

No. 3093. Admitted December 31, 1904, on the eighth day

of a moderately severe infection with a positive Widal and 4850

leukocytes. Abdomen sHghtly distended from time of admission

but patient never complained of pain or tenderness until the

sudden onset of severe generalized pain followed by chill on the

nineteenth day. The pulse became weak and rapid, 108 to 140;

respirations increased from 24 to 40, with 3.3° elevation of tem-

perature. Two hours after onset of pain leukocyte count 7500

and five hours later 10,850. The abdominal respiratory move-

ments were limited to the upper part of the abdomen. Patient

restless, with an anxious expression. There was marked tender-

ness over both lower quadrants (right more marked) with rigid-

ity of both recti. Liver dulness at this time unimpaired. Seven

hours later abdomen more tender, rigidity more marked, expres-

sion pinched, pulse running and poor, liver dulness almost

obliterated, tympany over anterior axillary line to fourth rib.

Operation: right rectus incision, pin-head perforation about

4 inches above the ileocecal valve, sutured, free fecal matter

in cavity, irrigated with salt solution, gauze drainage. Death

thirty hours later; autopsy refused.

Case LV.—Perforation; operation; death; autopsy.

Male, white, laborer, aged thirty years. Hospital No. 3512.
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Admitted February 4, 1905, on the fourteenth day of a mild

infection with a negative Widal and 3600 leukocytes. He seemed

to be convalescent on the twentieth to twenty-fourth day,

when his temperature again went up, ranging about 103° (higher

than before), pulse 108 to 140, respirations 24 to 32 until the

thirty-fifth day when he complained of pain, not severe, which

gradually got worse. On examination tenderness and rigidity

were found and liver dulness was obliterated except in posterior

axillary line. At onset of pain there was an immediate 3 ° drop

in temperature, with a 3.3° subsequent elevation. Pulse rapid

and of poor quality. Operation three hours later; local anesthesia;

perforation ij cm. in size, 43 cm. above the ileocecal valve;

perforation closed; gauze drainage; general peritonitis. Death

fifteen hours later. Autopsy, diffuse purulent peritonitis, marked

congestion of lungs, cloudy swelling of heart; liver, and kidneys,

and marked ulceration of ileum, cecum, and colon-. No other

perforation.

Case LVI.—Perforation; operation; death.

Male, white, metal worker, aged thirty years. Hospital No.

4206. Admitted March 28, 1905, on the fourth day of the dis-

ease, with a positive Widal and 8400 leukocytes. Seemed to

have a rather severe infection, temperature ranging from 103° to

104°, requiring persistent sponging, but was uncomplicated

to the eighteenth day, when he complained of lower abdominal

pain (not severe) which persisted all night. Slight tenderness

and rigidity over both lower quadrants (right more marked).

Twelve hours later pain became very severe, marked generalized

rigidity, costal breathing, pronounced tenderness all over the

abdomen, but more marked in the right lower quadrant, no

marked change in pulse and respirations, but temperature dropped

from 100.2° to 96.2°, with a subsequent rise to 101.2°, peristalsis

almost absent, abdominal breath sounds, and liver dulness almost

obliterated. Operation, ethyl-chloride-ether anesthesia, median

incision; peritonitis, much soiling and leakage into the peritoneal

cavity. Perforation 3 mm. in diameter was found in the ileum

25 cm. above the ileocecal valve, sutured, abdomen flushed,
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gauze drainage. Death a few hours liter without reaction.

No autopsy.

Case LVII.^—Perforation; operation; death; autopsy.

Male, white, liborer, aged thirty-five years. Hospital No.

635. Admitted May 23, 1905, on the twentieth (?) day of dis-

ease. No record of Widal or leukocyte count. Patient was

admitted with a temperature of 103° and definite symptoms of

peritonitis with a history of fever for eighteen or twenty days

which seemed to be enteric. ''Has had abdominal pain most

of this time which has been severe during the last ten hours."

Operation, ethyl-chloride anesthesia, right rectus incision.

General peritonitis, much free purulent fluid, perforation size

of a pea in ascending colon 10 inches above the ileocecal valve,

closed with silk, gauze drainage. Reaction poor, death twenty-

four hours later. Autopsy, acute purulent peritonitis, cloudy

swelling of heart, liver, and kidneys. Acute bronchopneumonia.

Extensive ulceration of ileum and ulceration of colon. No other

perforation.

Case LVIII.—Perforation; operation; death; autopsy.

Male, white. Hospital No. 789. Admitted June 6, 1905, on

the sixth (?) day of a mild infection with a negative Widal and

6500 leukocytes, w^hich later increased to 13,000. Patient said

that he had only been sick six days with headache, fever, and

abdominal pain. Temperature on admission was 102°, after

this it was never above 100.2°, showing a subsiding tendency

and was practically normal on the eighth day, when he suddenly

developed severe abdominal pain, legs flexed, generalized tender-

ness and rigidity, which was marked over right lower quadrant,

and costal breathing. Heart and lungs negative. Peristalsis

everywhere audible. Operative permission refused until seven

hours later. Operation, ethyl-chloride-ether anesthesia, median

incision, perforation found 6 inches above the ileocecal valve

and closed. Another preperforative ulcer was invaginated.

Reacted well and did well for two days, when the tenderness

and rigidity increased and he died thirty hours later. Autopsy,

peritonitis, with another perforation beside the original.
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Case LIX.—Perforation; death; autopsy.

Male, white, machinist, aged twenty-six years. Hospital

No. 1068.. Admitted June 30, 1905, on the seventh day of a

severe infection with a positive Widal and 11,050 leukocytes.

Patient was very sick from time of admission, profound

toxemia, and hyperpyrexia. Temperature 103° to 105°. On
the twelfth day after a tub his pulse became very rapid with

circulatory failure and marked cyanosis, pulse increased from

128 to 156 (?). Previous to this had delirium and marked

subsultus and profound toxemia with stupor for three or four

days. Death twelve hours later, evidently perforation was not

suspected. Autopsy, recent diffuse peritonitis, marked ulcera-

tion of the ileum, perforation i mm. in diameter just above

the cecum, cloudy swelling of heart, liver, and kidneys. Con-

gestion of the lungs.

Case LX.—Perforation; death; autopsy.

Male, white, weaver, aged twenty-seven years. Hospital

No. 1329. Admitted July 20, 1905, on the fourth day of relapse

with a positive Widal and 4900 leukocytes. Had been sick with

typhoid for four weeks, after which his temperature was normal

for several days before his admission to the hospital. Seemed

very sick on admission, developed coma-vigil and became very

toxic. On the sixth day became worse, small hemorrhage with

profuse hemorrhage on the seventh day, for which intravenous

salt infusion was done. Pulse rapid and weak, considerable

abdominal distention, did not complain of pain or tenderness

but shght rigidity on the eighth day. Death tenth day. No
note of suspicion of perforation. Autopsy, marked ulceration

of ileum with ulceration of colon and rectum. General peritonitis,

perforation of ileum. Bronchopneumonia. Cloudy swelling of

kidney and liver. Dilatation of right heart.

Case LXI.—Perforation; operation; death; autopsy.

Female, white, aged six years. Hospital No. 1470. Admitted

August I, 1905, on the seventh day of disease with a very sug-

gestive Widal and 14,900 leukocytes. Patient and her father

were admitted together with typhoid. Ran a rather severe
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uncomplicated course until about the fourteenth day when she was

seized with severe pain (crying out) in the abdomen, expression

anxious, with lower abdominal rigidity (more marked over right

lower quadrant) and tenderness. No marked change in general

condition, perforation diagnosed, permission for operation

refused. She steadily grew worse with increasing signs of peri-

tonitis. Operation twenty-four hours later, chloride of ethyl-

ether anesthesia, general peritonitis, perforation found 2 mm.
in diameter 1 1 cm. above the ileocecal valve and sutured, another

preperforative ulcer invaginated, salt irrigation, gauze drainage,

death a few hours later. Autopsy through wound, general

peritonitis, but no other perforation.

Case LXII.—Perforation; death; autopsy.

Male, white, laborer, aged twenty-nine years. Hospital

No. 1890. Admitted September 7, 1905, on the seventh day

of a severe infection with a positive'Widal and 8400 leukocytes.

Patient became very sick after the twelfth day, marked toxemia

and three hemorrhages on seventeenth and eighteenth days.

Marked circulatory failure with delirium. Died on the twentieth

day. Perforation was probably not suspected. Autopsy, general

peritonitis, t>phoid ulceration of bowel with a very small perfora-

tion of the ileum 30 cm. above the ileocecal valve and another

pin-head in size 50 cm. above the ileocecal valve, acute splenic

tumor, cloudy swelling of heart, liver, and kidneys, congestion

of the lungs, fibrous pleurisy.

Case LXIII.—Perforation; death; autopsy.

Male, white, laborer, aged twenty-seven years. Hospital

No. 1980. Admitted September 17, 1905, on the fourteenth

day of a moderate infection with a positive Widal and 4300

leukocytes, a suspicion of tuberculosis in both apices (repeated

examinations of sputum for tubercle bacilli made with a negative

result), and a few days after admission developed a diffuse

bronchitis with repeated hemoptysis for several days, without

evidence of pneumonic consolidation. Temperature became

lower and was practically normal twenty-first to twenty-third

day. Slight fever again, 100° to 101°, and was again normal on
Am Surg fi
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the twenty-ninth day. Slight abdominal pain with elevation

of temperature thirty-third day, became rapidly worse with

abdominal tenderness, distention, and rigidity and died a few

hours later. His pulse increased from 80 to 120 within a period

of five hours. No change in respirations. No note indicating

that perforation or operation was considered. Autopsy, acute

purulent peritonitis, cloudy swelling of heart, liver, and kidneys.

Typhoid ulceration of ileum and colon with perforation, i cm.

in diameter in descending colon, and echinococcus cyst of left lung.

Case LXIV.^—Perforation; operation; death.

Male, white, printer, aged twenty-eight years. Hospital

No. 2974. Admitted December 21, 1905, on the seventh day

of disease with a severe infection, a positive Widal, and 1050

leukocytes. Had had typhoid eight years before and was con-

fined to bed two months with it. Patient was very sick from the

time of his admission, pronounced toxemia, five hemorrhages

from fourteenth to eighteenth days, totaling 63 ounces, condition

very poor. On eighteenth day became worse, with tenderness

in the right iliac fossa, increased distention without pain or

rigidity. No change in liver dulness. After a few hours interval

tenderness had increased with slight rigidity, but no active

pain. Perforation diagnosed. Operation: ethyl-chloride-ether

anesthesia, a very small recent perforation found about 12 inches

above the ileocecal valve which was closed and another preper-

forative ulcer was invaginated. No peritonitis, very little soiling

of cavity, no drainage. Owing to poor condition, shock of opera-

tion marked, never regained consciousness, death resulting a

few hours later.

Case LXV.—Perforation; operation; death.

Female, white, housework, aged twenty-one years. Hospital

No. 3587. Admitted February 13, 1906, on the fifth day of a

moderately severe infection which became protracted with a

positive Widal and 3500 leukocytes. Had moderate distention

after admission but was uncomplicated until thirty-third day,

when she complained of rather severe abdominal pain, had a

chill with marked acceleration of pulse (92 to 140), respiration
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20 to 28, and a 3° elevation of temperature. Pain was in the

region of the bladder and she had frequent micturition with

vesical tenesmus. Lower abdomen became rigid and she vomited.

Was catheterized, 18 ounces obtained, which seemed to reheve

the pain. During the next twenty-four hours not much change

in condition. Abdominal symptoms not marked. Operation

forty-eight hours after onset of pain, ethyl-chloride-ether anes-

thesia, right rectus incision, general purulent peritonitis, and

perforation found J of an inch in diameter 3^ feet above the ileo-

cecal valve, which was closed, gauze drainage. Murphy treatment

instituted. Two days later vomiting, great distention, and death

on the third day after operation. No autopsy.

Case LXVI.—Perforation; death; autopsy.

Female, colored, housework, aged thirty years. Hospital

No. 3658. Admitted February 19, 1906, on the twenty-first

day of the disease with a severe infection, a positive Widal,

and 6200 leukocytes. Was profoundly toxic with irregular

remitting temperature most of the time. On the twenty-third

day she suddenly became worse, pulse could not be counted

with accuracy (went from 120 to 140?), abdomen distended, no

note of pain, tenderness, or rigidity. Perforation not suspected.

Increasing toxemia and death on the twenty-fifth day. Autopsy,

typhoid ulceration of ileum and colon, one perforation, i cm. in

diameter, found 50 cm. above the ileocecal valve, and a second

large perforation found a "little nearer" the ileocecal valve.

Cloudy swelling of heart, liver, and left kidney. Diffuse purulent

peritonitis, thrombosis internal iliac vein and acute broncho-

pneumonia.

Case LXVII.—Perforation; death; autopsy.

Female, white, housework, aged twenty-one years. Hospital

No. 3679. Admitted February 21, 1906, on the ninth day of

disease with a mild infection, a positive Widal and 6800 leuko-

cytes. This patient ran a mild course until the sixteenth day

when she began to have hemorrhages. On the eighteenth day

she had nine, varying in amounts of 4 to 16 ounces. During this

twelve hours she had 4 pints of salt solution intravenously at one



84 gibbon: typhoid perforation

time, and 3I pints at another time. Before this she was almost

exsanguinated. Improved after salt solution, and had no more

hemorrhages. Pulseless before infusion. Pulse three days later

(twenty-first day) 120 to 128, when she developed abdominal

pain, tenderness, and rigidity in right rectus, expression pinched,

no marked circulatory change. Twenty-four hours later vomited,

pulse 120 to 140. On twenty-third day vomited all nourishment,

*^ fecal in odor once," no pain. Twenty-fifth day occasional

vomiting, good bowel movement, pulse 128 to 150, better quality,

no abdominal pain or tenderness. No abdominal tenderness or

distention with two or three formed bowel movements. Twenty-

seventh to thirty-first day she became much worse with signs of

bronchopneumonia and died on the thirty-second day. Autopsy ,-

diffuse purulent peritonitis, perforation about i mm. in diameter

and 10 cm. above the ileocecal valve, extensive ulceration of the

ileum and cecum. Cloudy swelling of heart, liver, and kidneys.

Bilateral purulent pyelonephritis, purulent cystitis, broncho-

pneumonia, and thrombosis of both internal iliac veins.

Case LXVIII.—Perforation; operation; death.

Male, white, bell boy, aged sixteen years. Hospital No. 3735.

Admitted February 26, 1906, on the sixth day of disease with

a severe infection, a positive Widal, and 10,100 leukocytes.

Leukocytes on the ninth day were 8900, on the eighteenth day

14,600, on the twentieth day 15,700 by two counts. Complained

of paiQ in delirium, diffuse tenderness over lower abdomen,

marked distention. Slight rigidity twelve hours before operation

which increased, diminished peristalsis, audible abdominal

breath sounds, obliterated liver dulness, cyanosis, gradual

shock. Operation, local and ethyl-chloride-ether anesthesia,

perforation one-eighth of an inch in diameter and about 10

inches above the ileocecal valve, sutured, abdomen irrigated,

gauze drainage, enteroclysis, and elevation. Did well for two days

after operation, abdomen became soft, and no longer distended.

Suddenly became worse, abdominal pain, rigidity, distention,

collapse, and death at end of third day. No autopsy. (Probably

a second perforation.)
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Case LXIX.—Perforation; operation; death; autopsy.

Male, white, laborer, aged thirty-two years. Hospital No.

3753. Admitted February 27, 1906, on the ninth day of disease

with a moderately severe infection, a very suggestive Widal,

and 4000 leukocytes. On twenty-second day leukocytes were

8400 and twenty-fifth day, just before operation, 7100. On
admission patient complained of right iliac pain and tenderness,

had some rigidity at this time which was thought to be voluntary.

Had persistent febrile course, 102 ° to 104 °, without severe toxemia.

Temperature normal on twenty-third day, remaining 97° to 98.2°

after this. Patient complained daily of pain in the abdomen

which he referred to the right iliac fossa. Was always tender

and slightly rigid over this area from time of admission. His

pulse was 84 to 112 from the twenty-third to the twenty-sixth

day with temperature normal, but he persistently complained

of pain and tenderness. On the twenty-sixth day his condi-

tion became worse, without elevation of temperature and he

was operated upon, ethyl-chloride-ether anesthesia, right rectus

incision. Cloudy fluid on opening the peritoneum, seemed to

have a walled off leaking abscess which was drained without

breaking adhesions to locate perforation. Five days later free

fecal discharge from wound, temperature normal and subnormal,

pufse 120, not doing well. Death suddenly the seventh day after

operation. Autopsy, general fibrinopurulent peritonitis, ulcer-

ation of the ileum and jejunum, two sm'^11 perforations, the first

at the junction of the ileum and jejunum, and the second in

the jejunum just above the juncture, swelling of mesenteric

l3miph glands, acute vegetative endocarditis, cloudy swelling

of Hver and kidneys, chronic perisplenitis, chronic adhesive

pleurisy.

Case LXX.—Perforation; death; autopsy.

Male, white, watchman, aged forty-three years. Hospital

No. 4098. Admitted March 29, 1906, on the fourteenth day of

disease with a severe infection, a positive Widal, and 3300

leukocytes. Leukocytes at supposed time of perforation were

7600. Patient very sick from time of admission with repeated
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hemorrhages, fourteenth to eighteenth days, totaling nearly

80 ounces. Condition very poor after this. Had signs of

considerable bronchitis and possible bronchopneumonia and

on thirty-second day began to complain of pain, abdomen

tender, rigid, and distended, with rapid circulatory failure.

On thirty-third day perforation was diagnosed but too weak for

operation. Death twelve hours later. Autopsy, general peri-

tonitis, perforation of ileum, cloudy swelling of heart, liver, and

kidneys, lobar pneumonia left base, and fibrinopurulent pleurisy.

Case LXXI.—Perforation; operation; death.

Male, colored, laborer, aged twenty-seven years. Hospital

No. 4450. Admitted April 24, 1906, on the twelfth (?) day of

the disease wdth a severe infection, a suggestive Widal, and 4600

leukocytes. Later leukocytes were 6950. On admission (forty-

eight hours before operation) complained of abdominal pain,

tenderness in the right iliac fossa, abdominal distention, and liver

dulness almost obhterated. These symptoms persisted. Had
another attack of pain twenty-four hours after admission with

increasing toxemia. Said abdomen felt as if splinter was being

stuck in over McBurney's point. Liver dulness absent in nipple

line (eight hours after admission). Patient had urinary diffi-

culty, had vomited two or three times with rapid pulse, rise

of temperature, and increasing toxemia. Patient had two

hemorrhages before admission and two after admission. Opera-

tion, ethyl-chloride-ether anesthesia about sixty hours after

admission, three perforations, the first pin-point in size and

twelve inches from the ileocecal valve, the second 2 mm. in size

and fifteen inches from the ileocecal valve, and the third 6 mm.
in size and twenty-four inches from the ileocecal valve. General

peritonitis, marked effusion of intestinal contents, perforations

sutured, gauze drainage. Fowler position, enteroclysis. First

perforation probably forty-eight hours before operation, large

perforation probably at time of vomiting, just before operation.

Death four hours later. No autopsy.

Case LXXII.—Perforation; operation; death; partial autopsy.

Male, white, laborer, aged twenty years. Hospital No. 643.
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Admitted May 26, 1906, with a severe infection, a positive

Widal, and 7700 leukocytes. Leukocytes five hours after pain

15,900; six hours after 16,300. This patient was admitted on

the sixth day of disease, had sudden recurrent paroxysms of

pain with abdominal tenderness which persisted between par-

oxysms, with persistent desire to urinate. Right lower rectus

rigidity which gradually increased. Peristalsis lessened, audible

abdominal breath sounds. Shock attended onset of pain and

was attributed to tub which was being given at onset of pain.

No vomiting. Operation refused at first but was done ten hours

after pain, ethyl-chloride-ether anesthesia. Perforation, pin-

head in size, found 15 inches from cecum and closed, gauze

drainage, moderate extravasation of intestinal contents, cavity

irrigated. Patient did well from surgical stand-point, but died

seven days after operation from toxemia and pneumonia.

Autopsy through wound, perforation had healed, peritonitis

had subsided, and no other perforation had occurred.

Case LXXIII.—Perforation; operation; death; autopsy.

Male, white, policeman, aged forty years. Hospital No. 737.

Admitted June 3, 1906, on the tenth day of disease with an

ambulatory infection, positive Widal, and 7280 leukocytes,

counted just before operation. Patient said he had had a cold

for ten days, no diarrhea, epistaxis, or chills. Thirty-six hours

before admission had severe headache, general weakness, pain

in abdomen, and vomiting when he went to bed. Referred to

the hospital for appendicitis. Abdomen shghtly distended with

generalized tenderness and rigidity, more marked in the right

ihac fossa. Operation, ethyl-chloride-ether anesthesia, right

rectus incision, purulent peritonitis with much fecal matter,

perforation, 2 mm. in size and about 5 inches above the ileo-

cecal valve, closed, salt solution irrigation, rubber tube and

gauze drainage. Death fifteen hours later. Autopsy, t>Tphoid

ulceration of bowel, general peritonitis, no other perforation.

Case LXXIV.^—Perforation; operation; death.

Male, white, laborer, aged thirty-five years. Hospital No.

1035. Admitted June 28, 1906, with a history of having been sick
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nine days with headache, fever, and abdominal pain. Epistaxis

and cough. Two days before admission patient was seized with

severe cramp-like abdominal pain and vomiting. On admission

abdomen was greatly distended with diffuse tenderness and

marked generalized rigidity. No record of Widal, or leukocyte

count. Operation soon after admission under ethyl-chloride-

ether anesthesia, right rectus incision. On opening the peri-

toneum there was a free escape of purulent material mixed with

fecal matter. A small perforation was found in the ileum a

few inches above the ileocecal valve and was closed with a purse-

string suture. Gauze drainage instituted, abdomen partially

closed, patient gradually failed and died twenty-four hours later.

Case LXXV.—Perforation; operation; recovery.

Male, white, bartender, aged nineteen years. Hospital No.

1601. Admitted August 14, 1906, on the seventh day of a mod-

erately severe typhoid with a positive Widal and 8800 leuko-

cytes. He had moderate distention of the abdomen soon after

admission, but the course of the disease was uncomplicated

up to the twentieth day, when, after a good night and imme-

diately after taking a drink of water, he had severe sharp pain

in the abdomen with a chill, rapid weak pulse, tenderness in

the left iliac fossa, sHght muscular rigidity, audible breath

sounds over the abdomen, diminished peristalsis with costal

breathing, and 50 per cent, increase in his respiratory rate with

considerable shock. His temperature immediately dropped

3° with a secondary rise. A leukocyte count at the onset of

pain was 5700, two hours later 4800, three hours after onset

of pain 41C0, and four hours after onset of pain 7200. Opera-

tion four hours after onset of pain under ethyl-chloride-ether

anesthesia, right rectus incision. On opening the peritoneum

it was found that there had been considerable escape of intestinal

contents. A perforation was found, pin-head in size, in the ileum

II inches from the ileocecal valve. It was closed, the wound

drained with gauze and Murphy treatment instituted. Stood

the operation well. His leukocytes were counted three hours

after the operation and were 6300, six hours after operation
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they were 7400, and eight hours after operation they were 8500.

On the fifth day after operation he had a hemorrhage of nine

ounces from the bowel. His temperature continued irregular

but not high for seventeen days after the operation. After this

his recovery was uneventful.

Case LXXVI.—Perforation; operation; death.

Male, white, laundryman, aged thirty-seven years. Hospital

No. 1618. Admitted August 16, 1906, on the fourteenth day of

a rather severe infection with a positive Widal and 4200 leuko-

cytes. There were no complications until the thirty-fourth day,

but during all this time his temperature had been moderately

high and persistent. On the thirty-fourth day he developed

severe abdominal pain, his pulse was almost imperceptible,

and he had a severe chill, with considerable shock. His respira-

tions were increased, his temperature immediately became

elevated 4° over his previous temperature, with abdominal

tenderness and rigidity. He was seen by a surgeon twenty-four

hours later and operation advised, which was done under ethyl-

chloride-ether anesthesia. A general peritonitis was found with

a perforation in the ileum fourteen inches above the ileocecal

valve (size not stated). Perforation closed, gauze drainage,

enteroclysis given, and patient placed in Fowler position. Patient

died on the fourth day after operation, probably as a result of

peritonitis. No autopsy.

Case LXXVII.—Perforation; operation; death.

Male, white, laborer, aged twenty-eight years. Hospital

No. 1988. Admitted September 21, 1906, on the sixteenth (?)

day of disease with an ambulatory infection and no record of

Widal or leukocyte count. Temperature was 103° on admission.

Had been sick for two weeks but walked around. On night

before admission acute abdominal pain, tenderness; sent to the

hospital with a diagnosis of acute appendicitis. Operation,

ethyl-chloride-ether anesthesia, peritonitis (general) present;

perforation, 3 mm. in diameter about eight inches from cecum,

closed, abdomen drained, bed elevated, and enteroclysis given.

Died three days after operation. (Notes very incomplete.)
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Case LXXVIII.—Perforation; operation; death.

Female, white, housework, aged fifty-three years. Hospital

No. 2395. Admitted October 28, 1906, on the twenty-third

day of disease, with a mild infection, a positive Widal, and 5150

leukocytes. Patient had slight abdominal pain and vesical

tenesmus and tenderness three hours before chill. Chill was

severe, with marked increase of pulse (96 to 132), abdominal

pain, tenderness, and slight rigidity (lower right quadrant),

anxious expression; said she was going to die. Not seen by a

surgeon for twelve hours. Had hemorrhage three days before

perforation and liver dulness almost obliterated. Operation

about twelve hours later, large perforation, 3 mm. in diameter,

eight inches from cecum; patient collapsed on the table. Per-

foration closed, abdomen irrigated, drainage instituted. Death

twelve hours after operation. No autopsy.

Case LXXIX.—Perforation; death; autopsy.

Male, white, porter, aged twenty-six years. Hospital No.

2415. Admitted October 31, 1906, on the eleventh day of dis-

ease with a severe infection, a positive Widal, and 8100 leuko-

cytes. Had a persistent fever, 102 ° to 103 °, considerable toxemia,

hemorrhages on nineteenth day (had five hemorrhages, totaling

44 ounces nineteenth to twenty-first day inclusive), increasing

toxemia, and abdominal distention. No pain, tenderness, or

rigidity noted day before death (twenty-second day) . On twenty-

first day had chill and subsequent elevation of temperature.

Pulseless (day of death), cold, drop in temperature, death.

Autopsy, two perforations, one 30 cm. from ileocecal valve

and another 2 cm. from ileocecal valve (non-adherent). Ileum

at site of perforation adherent to bladder with the additional

non-adherent perforation. Localized peritonitis, congestion of

the lungs and kidneys, fatty degeneration of liver, swelling

of l>Tnph follicles with extensive ulceration. Perforation not

diagnosed and probably not suspected.

Case LXXX.—Perforation; operation; death; autopsy.

Male, white, motorman, aged twenty-eight years. Hospital

No. 2603. Admitted November 17, 1906, on the eighth day of



gibbon: typhoid perforation 91

disease, with a severe infection and no record of Widal or leuko-

cyte count. He had moderate diarrhea with abdominal disten-

tion from the time of his admission. On the twelfth day he devel-

oped severe sudden pain with tenderness and marked general

rigidity. The breath sounds were audible over his abdomen,

liver dulness was obliterated, but there was no change in his

pulse or respiratory rate and no change in temperature, which

had been taken hourly. His leukocytes at onset of pain were

6450, three hours later 3800, and eight hours later 9000. Opera-

tion, ethyl-chloride-ether anesthesia, general peritonitis present

with one perforation, pin-head in size, in the ileum eighteen inches

from the ileocecal valve. Perforation was sutured; gauze drain-

age, Murphy treatment instituted. Patient did well without

untoward symptoms from time of operation until November 26,

when his abdomen became distended, pulse very much accel-

erated, restless, obliteration of liver dulness, and death twelve

hours later. Autopsy, general purulent peritonitis, with slough-

ing of enterorrhaphy and another perforation in the ileum 8

cm. above the ileocecal valve. Bronchopneumonia, cloudy

swelling of the heart, liver, and kidneys, acute splenic tumor,

extensive ulceration of the ileum. Autopsy culture from lung,

liver, gall-bladder, and spleen showed the bacillus typhosus

and cultures from peritoneal exudate showed the bacillus proteus.

Case LXXXI.—Perforation; operation; death; autopsy.

Male, white, salesman, aged twenty-four years. Hospital

No. 2705. Admitted November 27, 1906, on the twenty-first

(?) day of disease with an ambulatory infection, a positive

Widal, and no record of a leukocyte count. Admitted about

twenty-four hours after onset of sudden paroxysmal pain (recur-

ring), liver dulness gone, marked distention, great tenderness,

and general rigidity. No vomiting until twenty hours after

onset of pain. Peristalsis heard with difficulty, breath sounds

audible over abdomen. Operation, ether anesthesia. Perfora-

tion, small, twelve inches from cecum, sutured, abdomen flushed,

and gauze drainage. Death third day after admission. Autopsy,

general peritonitis, two secondary perforations, one beside the
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original and another 4 cm. above the original, the original

sutures having held. Cloudy swelHng of heart, liver, and kidneys.

Pleurisy and bronchopneumonia. Perforation occurred before

admission to the hospital.

Case LXXXII.—Perforation; operation; death.

Male, white, laborer, aged twenty-six years. Hospital No.

2949. Admitted December 20, 1906, on the eighteenth (?) day

of disease, with a moderately severe infection, a suggestive

Widal, and 3700 leukocytes. Five days later, at the onset of

pain, leukocytes were 11,000 and six days later 13,000. On
the twenty-third day patient had sudden sharp pain, paroxysmal^

recurring and abating two or three times. Later, less severe but

continuous with a 1.5° elevation of temperature. Marked
localized tenderness and rigidity in lower right quadrant which

became generalized. Fifteen hours later no pain but marked

tenderness and general rigidity. During one minute auscultation

no peristalsis heard. Dorsal-decubitus position. Patient's

pulse and respirations were increased 25 per cent, at onset of

pain over the highest count on the same day previous to onset.

Operation, ethyl-chloride-ether anesthesia, which had been

refused until twenty hours after onset of pain. General peri-

tonitis found with pin-head perforation in the ileum eight inches

above the ileocecal valve. Perforation closed, abdomen drained

with gauze, and Murphy treatment instituted. Death four days

after operation, probably from peritonitis. No autopsy.

Case LXXXIII.—Perforation; operation; death; autopsy.

Male, white, laborer, aged twenty-five years. Hospital No.

3044. Admitted December 29, 1906, on the seventh day of dis-

ease. He ran a moderately severe course until the seventeenth

day, when he suddenly developed recurrent paroxysms of

abdominal pain, with chill, abdominal tenderness, and rigidity,

with flexed legs and thighs, with marked retraction of the abdo-

men, pinched anxious expression, shock, and elevated pulse

and respirations, with sudden 4° elevation of temperature, and

relief to certain extent of symptoms between paroxysms of pain,

except abdominal tenderness and slight rigidity. Pulse and
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respiratory rate remained increased. His Widal was positive

on admission with 4600 leukocytes. He was seen by a surgeon

eighteen hours after the onset of pain. At this time his leuko-

cytes were 8450. Operation two hours later; diffuse peritonitis

w^as found with effusion of fecal matter into the cavity. Perfor-

tion, 2 mm. in diameter, in the cecum, a few inches above the

ileocecal valve. Perforation was closed, the abdomen drained

with gauze, and enteroclysis instituted after operation. Death

twelve hours later. Autopsy, no other perforation found, but

diffuse peritonitis, swelling, and deep ulceration of the lymph-

follicles, swelling of the mesenteric glands, and acute splenic

tumor.

Case LXXXIV.—Perforation; operation; recovery.

Male, white, junk dealer, aged twenty-four years. Hospital

No. 3317. Admitted January 23, 1907, on the eleventh day of

disease, with a positive Widal and 8900 leukocytes. He ran a

mild course from the time of his admission to the seventeenth

day of the disease, w^hen he developed sudden, sharp, recurrent

paroxysms of pain with abdominal retraction, with thoracic

breathing, lower abdominal rigidity, with tenderness more

marked in left lower quadrant, and a 6° elevation of tempera-

ture from normal, with 25 per cent, increase in respiratory rate

and 30 per cent, increase in pulse rate over the highest recorded

for the same day. Two minutes' auscultation did not reveal any

peristaltic sounds. No change in liver dulness. Leukocyte

count three hours before operation 6600. Marked tenderness

on rectal examination. Operation, ethyl-chloride-ether anes-

thesia five hours after onset of pain, some soiHng of peritoneal

cavity with perforation in ileum, location not stated, and pin-

head in size. Perforation sutured, abdomen flushed with salt

solution, gauze drainage, uneventful recovery.

Case LXXXV.—Perforation; operation; death; autopsy.

Male, white, fireman, aged twenty-seven years. Hospital No.

3424. Admitted February i, 1907, on the sixteenth day of the

disease, with a suggestive Widal, 2900 leukocytes, and a severe in-

fection. On the eighteenth day he developed recurrent paroxysms
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of abdominal pain (slept for fifteen minutes between paroxysms),

had a chill, was nauseated, his pulse jumped from loo to 120

without change in respiratory rate, his temperature was elevated

3° over previous temperature, marked abdominal tenderness

over lower quadrants, slight rigidity over the right lower quad-

rant, decreased liver dulness, audible abdominal breath sounds,

no peristaltic sounds heard, leukocyte count four hours after

onset of pain 3100, five hours after 5500, eight hours after 6900.

Operation ten hours after onset of pain, small perforation (pin-

head in size) found in ileum eighteen inches above the ileocecal

valve. Perforation closed, abdomen irrigated, gauze and rubber

tube drainage, Murphy treatment instituted. Death two days

after operation. Autopsy, general peritonitis; no other perfora-

tion.

CaseLXXXVI.—Perforation {on admission); operation; recovery.

Male, white, tailor, aged thirty-eight years. Hospital No. 3527.

Admitted February 11, 1907. Patient had been sick for three

weeks with symptoms of typhoid fever. There was no record

of leukocytes or Widal in this case. On the day before admission

he had taken a large dose of cascara. Seven hours before admis-

sion to the hospital he was seized with sudden severe abdominal

pain and had a chill. He was referred to the hospital as a case

of acute appendicitis. On admission he had marked generalized

abdominal pain with considerable distention, tenderness, and

rigidity. No peristaltic sounds were heard, but the breath sounds

were audible over the entire abdomen, liver dulness was absent

to the midaxiJlary line, rectal examination revealed marked

tenderness. His temperature on admission was 102°, respira-

tions 28, and his pulse 106. Judging from the patient's history

the previous course of his typhoid had not been severe. Diagnosis

of typhoid perforation was made and operation done soon after.

General peritonitis with a perforation in the ileum 3 mm. in

diameter and three inches above the ileocecal valve which was

sutured, abdomen irrigated, and drained with gauze. Entero-

clysis given after operation. Recovered and was discharged

from the hospital April 4, 1907.
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Case LXXKVII.—Perforation; operation; death; autopsy.

Male, teamster, aged forty years. Hospital No. 3563.

Admitted February 14, 1907, with a severe infection on the

twelfth day of disease, with a positive Widal and 7200 leuko-

cytes. On the twenty-first day he had a severe chill with moderate

abdominal pain after the chill, his pulse jumped from 92 to

140, slight abdominal tenderness, and sHght rigidity of the right

rectus. His abdominal distention, which he had had since his

admission, became increased and his temperature rather high,

but remitting. Immediately after the chill he had a 5
° elevation

of temperature. His liver dulness was impaired, but not oblit-

erated, and his respiratory rate increased. At this time he was

seen by the attending physician and a surgeon and the diagnosis

of perforation was in doubt. Owing to his extremely bad condi-

tion and an existing bronchopneumonia, operation was deferred.

His leukocyte count at the onset of pain was 4400, eight hours

later 7200, and twenty-one hours later 8600. Operation under

ethyl-chloride-ether anesthesia twenty-one hours after onset

of pain. General peritonitis was found with a perforation, pin-

head in size, in ileum twelve inches above the ileocecal valve.

It was sutured and the abdomen drained. Patient's condition

became worse and he died fifteen hours after operation. Autopsy

showed general peritonitis and another perforation one foot

above the one found at the time of operation.

Case LXXXVIII.—Perforation; operation; recovery.

Female, white, housework, aged thirty-seven years. Hospital

No. 167. Admitted April 4, 1907, on the tenth day of a marked

infection with a positive Widal and 6750 leukocytes. On the

thirteenth day abdomen became distended, with shght abdominal

pain, and remained so until the seventeenth day, when she

complained of sudden severe abdominal pain in the right lower

quadrant with marked tenderness and rigidity of the right

rectus. This was accompanied by vomiting. The pulse rate

increased 20 per cent, over the highest previous count for the

same day, respirations were increased, and there was an

immediate drop of temperature (2°) at the onset of pain
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with a subsequent elevation of 4°. The leukocyte count

just before operation was 14,500. Operation, ethyl-chloride-

ether anesthesia, five hours after onset of severe pain, right

rectus incision, perforation found, pin-head in size, in the cecum

near the base of the appendix. It was closed and the abdomen

drained with gauze. After the operation she continued a mild

febrile course for twenty-two days but made an uneventful

recovery and was discharged cured fifty-two days after operation.

Case LXXXIX. — Perforation {on admission); operation;

death; autopsy.

Male, white, aged thirty years. Hospital No. 4336. Admitted

April 22, 1907. This patient had been sick for about seventeen

days before admission to the hospital. He seemed to be suffering

from a severe infection and there is no record of Widal or leuko-

cyte count in this case. Two days before admission he was

seized with severe abdominal pain and vomiting, which had

been worse during the twenty-four hours previous to admission.

Was very constipated. Pain began in the right iliac fossa and

then became generalized. Had diarrhea for several days before

admission with one intestinal hemorrhage. The liver dulness

was obliterated and he presented the picture of diffuse peri-

tonitis. At operation, soon after admission, general peritonitis

was found with a perforation 3 mm. in diameter in the ileum

three inches above the ileocecal valve. It was sutured, the

abdomen irrigated with salt solution, and drained with gauze.

He died five hours after operation. Autopsy showed general

peritonitis, no other perforation, bronchopneumonia and pul-

monary tuberculosis.

Case XC.—Perforation; operation; death.

Male, white, engineer, aged thirty-three years. Hospital No.

785. Admitted June 17, 1907, on about the seventh day of a

severe typhoid with pronounced toxemia; Widal and admission

leukocytes not recorded. About the sixteenth day of the infec-

tion he had a severe chill with marked abdominal pain and

great tenderness and rigidity over the lower half of the abdomen.

His liver dulness was obliterated and he had a severe hemor-
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rhage just before the onset of pain. He also complained of vesical

and rectal pressure pain. He was operated upon a few hours

later and a large perforation found in the ileum, near the cecum,

with general peritonitis. The perforation was sutured, the abdo-

men drained with gauze after irrigation, and death thirty-six

hours after operation, probably from peritonitis. No autopsy.

(The temperature, pulse, and respiratory changes in this case

were not given because the temperature chart had been lost.)

Case XCI.—Perforation; operation; recovery.

Male, white, laborer, aged thirty-three years. Hospital No.

1 741. Admitted September 16, 1907, on the eleventh day of the

disease with a moderately severe infection, negative Widal,

and leukocytes 9100. At the time of admission he complained

of sHght pain and tenderness in the right iliac fossa and his

abdomen was distended. On the twelfth day of disease he

developed sudden severe cramp-like pain in the right lower

quadrant of the abdomen, had two or three paroxysms at ten-

or fifteen-minute intervals, abdomen became very tender and

rigid, had a chill, pulse was increased from 100 to 124, and there

was a 4° temperature elevation. His leukocytes at the onset

of pain were 9250, one hour later 8900. Operation two hours

after onset of pain, ethyl-chloride-ether anesthesia, right rectus

incision. Much fecal matter and fluid found in peritoneal cavity

with two perforations, one in ileum (location not stated), one-

fourth of an inch in diameter, and the other in the cecum ''half

the size of a penny." Both closed with linen thread suture,

abdomen flushed with salt solution, and drained with gauze.

Murphy treatment instituted. Temperature practically normal

on tenth day after operation, except for an occasional slight

rise afterward. Developed fecal fistula fourth day after opera-

tion which persisted, but in spite of this he continued to gain

weight and was discharged on the fiftieth day after operation

with a small fistula, which required dressing once in twenty-four

hours.

Case XCIL—Perforation; operation; recovery.

Male, white, tailor, aged twenty years. Hospital No. 2154.
Am Surg 7
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Admitted October 24, 1907. Was admitted with a history of

having been sick for four days with general malaise, headache,

and ''ill feeling." On admission he had a positive Widal, 13,350

leukocytes, and was considered a case of ambulatory typhoid

fever. On admission his pulse was 108, respirations 32, tempera-

ture loi °, and he had been in bed only three days before admis-

sion. When he came to the hospital he complained of having

had severe pain in his abdomen for three days. He had con-

siderable distention, generalized rigidity with marked tenderness

in the left lower quadrant. Operation sixteen hours after admis-

sion, ethyl-chloride-ether anesthesia, right rectus incision. On
opening the peritoneum, gas and much free purulent fluid with

fecal odor escaped. Small perforation found in ileum, location

not stated, which was closed, the abdomen was irrigated, and the

wound closed without drainage. Temperature was normal the

third day after operation; he had slight fever from the seventh

to the tenth day after the operation, when it was discovered

that he had a slight wound infection. After this he made an

uneventful recovery and was discharged the fifty-first day.

Case XCIII.—Perforation; operation; death; autopsy.

Female, white, saleslady, aged seventeen years. Hospital

No. 2281. Admitted November 5, 1907, on the eighth day of a

severe infection with a very suggestive Widal and 4150 leuko-

cytes. Abdomen was distended from the time of admission

and she had several profuse hemorrhages, both before and after

her admission, with slight diarrhea. On the sixteenth day of

disease she had a chill with sudden sharp cramp-like umbilical

pain, abating after the insertion of a rectal tube. Marked

abdominal tenderness with generalized rigidity. She lay on her

side with legs and thighs flexed, with rectal tenesmus, with

moderate distention, and with marked pain on palpation. Pulse

previous to onset of pain was 108, it jumped to 140; respirations

were increased 40 per cent., with a sharp 3° temperature eleva-

tion. Leukocytes at the onset of pain were 7800, two hours

later, and a half hour before operation, 4400. Operation, ethyl-

chloride-ether anesthesia, right rectus incision, considerable
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turbid fluid in the abdomen with plastic exudate about the site

of perforation which was found in the ileum, fourteen inches

above the ileocecal valve, size not stated. Two other deep

ulcers were invaginated. The abdomen was drained^ with gauze.

On the fourth day after operation she developed a right-sided

pneumonia, on the tenth day it became bilateral, and she died on

the eleventh day after operation. The abdominal condition up

to this time had been satisfactory. Autopsy showed double

lobar pneumonia, cloudy swelling of the heart and Hver, slight

plastic peritonitis about the site of perforation, and no secondary

perforation.

Case XCIV.—Perforation; death; autopsy.

Male, white, miller, aged thirty-seven years. Hospital No.

2734. Admitted December 20, 1907, on the fifteenth day of a

severe infection with a positive Widal and 8350 leukocytes.

Patient was very sick and stupid from the time of his admission

;

abdomen considerably distended. On the eighteenth day had

a chill, abdomen became more distended, legs and thighs flexed.

There was slight generalized tenderness on palpation, the abdo-

men was slightly resistent, and there was dulness on percussion

in the right flank. After the chill he had a 6° temperature

elevation, his pulse became so rapid and weak that it could not

be counted, respirations jumped from 22 to 40, and he seemed

in a state of extreme shock. He reacted very poorly to stimula-

tion and subsequently collapsed and died eighteen hours after

chill, on the nineteenth day of disease. Autopsy showed general

peritonitis with a perforation, 1.5 cm. in diameter, in the ileum

50 cm. from the ileocecal valve, acute bronchopneumonia with

a stricture of the ureters and a double hydronephrosis.

Case XCV.—Perforation; operation; death.

Male, white, laborer, aged forty-five years. Hospital No.

3201. Admitted February 2, 1908, on the eighth day of a severe

infection with a positive Widal and 9650 leukocytes. After

his admission he had slight diarrhea with slight abdominal

distention up to the twenty-ninth day with moderately high

fever (103° to 104°). On the twenty-ninth and thirtieth days
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he had 3 distinct attacks of cramp-like abdominal pain. The

first attack was subsequent to a 13-ounce hemorrhage, after

which he was given heavy doses of opium. Fifteen hours later

he had a second attack of pain with increasing distention, mod-

erate generalized tenderness, with seeming slight improvement

in condition and abdominal signs between attacks of abdominal

pain. Twenty-four hours after the first attack of pain he had the

third attack which was severe, pain more marked in the left

lower quadrant with increasing tenderness, diminished peris-

talsis, and obliterated liver dulness. His pulse immediately

became much accelerated after the first attack of pain, a 30

per cent, increase over the highest previous count, with a propor-

tionate respiratory increase. With the first attack of pain there

was an immediate drop in temperature with a subsequent rise,

after which it became slightly fluctuating. His leukocyte count

was 10,250, twenty-four hours after onset of pain. The circu-

latory and respiratory disturbance in this case seemed out of

proportion to the local abdominal signs and symptoms. Opera-

tion thirty hours after onset of pain under ethyl-chloride-ether

anesthesia. On opening the peritoneum it was found filled with

purulent fluid and blood with 3 perforations in the ileum twenty-

four to thirty-six inches from the ileocecal valve varying in size

from that of a dirne to a quarter of a dollar. This loop of intes-

tine was brought into the wound, surrounded with gauze, and a

fistula made. The shock of the operation was severe. Death

twelve hours after operation without good reaction.

Case XCVL—Perforation; operation; death.

Male., white, laborer, aged thirty years. Hospital No. 3336.

Admitted February 14, 1908, on the fourteenth day of a moderate

infection, positive Widal, and 2350 leukocytes. After his admis-

sion he had slight diarrhea with abdominal distention. On the

twenty-first day he complained of slight abdominal pain which

persisted for twelve hours, when he had a severe attack of abdom-

inal pain with accelerated pulse and respirations. His tempera-

ture immediately dropped 2° with a subsequent 4° elevation.

With the onset of the shght abdominal pain he also had shght
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persistent tenderness and increasing distention, and with the

onset of the severe pain he had marked tenderness and rigidity,

which was more pronounced in the left lower quadrant, peris-

talsis was diminished, liver dulness partially obliterated, and his

leukocytes two hours before operation were 4700. Operation,

ethyl-chloride-ether anesthesia, two hours after onset of severe

pain. A small perforation was found in the ileum twenty-four

inches above the ileocecal valve, it was sutured, the abdomen

drained with gauze, and Murphy treatment instituted. Did well

for two days, when he developed lobar pneumonia and died the

third day after operation.

Case XCVII.—Perforation; operation; recovery.

Male, white, street cleaner, aged nineteen years. Hospital

No. 135. Admitted February 14, 1908, on the sixteenth day of

a severe infection with a positive Widal and 4800 leukocytes.

The symptoms in this case on which the diagnosis of perforation

was based were not recorded. Perforation occurred on the

twenty-first day, operation soon after onset of perforative

symptoms, ethyl-chloride-ether anesthesia, right rectus incision.

Free purulent fluid found on opening the peritoneum with plastic

peritonitis about the cecum and coil of intestine containing per-

foration, which was about the size of a lead pencil and in the

ileum eighteen inches above the ileocecal valve. It was sutured,

the abdomen irrigated, and drained with gauze. Murphy
treatment instituted. Stood the operation fairly well and on the

seventh day the gauze drain was removed and a profuse fecal

discharge followed. The patient continued to do well. The

fecal fistula persisted for three months, when it closed and he was

discharged cured. Other than this his recovery was uneventful.

Case XCVIII.—Perforation; operation; death.

Male, white, laborer, aged twenty-six years. Hospital No.

3380. Admitted February 17, 1908, on the seventh day of a

mild infection with a positive Widal and 5250 leukocytes. On
the twentieth day he complained of slight abdominal pain,

increasing abdominal distention with a slight tenderness in the

left half of the abdomen, which persisted for six hours, when he
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had an attack of severe pain, sudden in onset, with accelerated

pulse and respirations, nausea, lessened peristalsis, diminished

liver dulness, and increasing abdominal tenderness and rigidity.

His leukocyte count twelve hours before operation was 5550.

Operation, ethyl-chloride-ether anesthesia, perforation found,

pin-head in size, in the ileum 4 cm. above the ileocecal valve.

It was closed and the abdomen drained with gauze. Death

at the end of the third day. Autopsy, diffuse peritonitis, no

secondary perforation.

Case XCIX.—Perforation; death; autopsy.

Male, white, laborer, aged thirty-five years. Hospital No.

3905. Admitted March 30, 1908, on the sixth (?) day of a severe

infection with a negative Widal and 11,700 leukocytes. This

patient, a well developed ItaHan, complained of being sick for

six days before admission with cough, chill, expectoration, pain

in the chest, and vomiting. His temperature on admission

was 104°, pulse 120, respirations 36. The abdomen was full,

soft, and not tender. On the seventh day (day after admission)

he developed signs of pneumonia at the left base. The abdomen

remained full and soft and the spleen not palpable. At 11 p.m.

on the seventh day he was visited by the resident physician

who found him with Cheyne-Stokes breathing, the dyspneic

periods lasting about ten seconds, with four or five shallow

respirations, and apneic periods were about fifteen seconds on

the average. The pulse ranged from 124 to 146, respirations

from 28 to 40, and there was marked cyanosis of the face and

hands. A phlebotomy was done and 15 ounces of blood taken,

after which 21 ounces of normal salt solution was given intra-

venously which seemed to relieve him. The respirations became

regular, cyanosis cleared up, and the pulse improved. Soon

after this the abdomen became greatly distended with partial

obliteration of liver dulness and great restlessness. On the

morning of the eighth day he sat up in bed, suddenly dropped

over and died, vomiting at this time. His pulse had become more

irregular after 2 a.m. and he voided 27 ounces of urine in the previous

thirtv-five hours, which contained much albumin and many gran-
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ular casts. Autopsy showed hemorrhagic infiltration of intes-

tines with typhoid ulceration of the ileum and with a perfora-

tion 2 mm. in diameter in the ileum 18 cm. above the ileocecal

valve. Multiple thrombosis of the portal vein, fibrino-purulent

pleurisy with effusion, obliterative pericarditis, chronic diffused

nephritis, cloudy swelling of the liver, bronchopneumonia, and

peritonitis.

Case C.—Perforation; death; autopsy.

Male, white, bricklayer, aged forty-five years. Hospital No.

3906. Admitted March 30, 1908, with prodromal symptoms

extending over an indefinite period of a few weeks. Three days

prior to his admission he developed acute abdominal pain with

distention and tenderness. Before this his chief complaint had been

cough, without expectoration, labored breathing, and profuse

sweating. On admission he seemed very ill, pulse was 120, res-

pirations were 60, his temperature was 102°, and he had marked

abdominal distention. He was seen by a surgeon who thought

he had a pyopneumothorax and advised thoracic aspiration,

which was done and 200 c.c. of pus withdrawn. The abdomen

at this time was tense, rigid, and distended. The left chest was

clear throughout. A few hours later he began to vomit, became

rapidly worse, and died eighteen hours after admission. Autopsy

showed general fibrinopurulent peritonitis, ulceration of the

ileum with perforation 2 cm. in diameter 100 cm. above the ileo-

cecal valve, cloudy swelling of the liver and kidneys, acute

splenic tumor, acute pleurisy with purulent effusion, acute

bronchopneumonia

.

Case CI.

—

Perforation; operation; death; autopsy.

Male, white, student, aged fourteen years. Hospital No.

149. Admitted April 6, 1908, with a positive Widal, 3950 leuko-

cytes, and on the fifteenth day of moderate infection. The dis-

ease was uncomplicated up to the twenty-eighth day when he

developed recurring attacks of sharp abdominal pain, which

at first were localized to the right lower quadrant, but later

seemed almost as severe in the left lower quadrant. With the

onset of pain he had a severe chill with a 4° elevation of tempera-
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ture, 30 per cent, increase in pulse rate, 40 per cent, increase

in respiratory rate, increasing abdominal tenderness and rigidity,

diminished peristalsis without much apparent change in liver

dulness, abdomen distended with rapidly increasing signs of

peritonitis. His leukocytes one week before the onset of pain

were 5500, two hours after the onset of pain 5700, nine hours

after the onset of pain 2650. During this time the patient's

condition w^as becoming more grave. Operation twelve hours

after onset of pain, ethyl-chloride-ether anesthesia, right rectus

incision. The abdomen was filled with yellow turbid fluid with

adhesions between the coils of intestine and much lymph. There

was a free escape of pus between the coils of intestine and mesen-

tery about the cecum. No perforation was found. No evident

rupture of theen mesteric glands. The abdomen was drained with

gauze. Patient died nine days later. A partial autopsy was done,

several small perforations were found in the cecum with exten-

sive ulceration of the ileum and cecum.

Case CII.—Perforation; operation; recovery.

Male, white, student, aged ten years. Hospital No. 150.

Admitted April 4, 1908, on the twenty-second day of a moderate

infection with a positive Widal and 6600 leukocytes. He con-

tinued a moderate febrile course until the thirty-third day when

he was seized with sharp abdominal pain in the left lower quad-

rant (recurring attacks), with a severe chill, marked acceleration

of pulse and respiration with great tenderness over the left lower

quadrant, increasing muscular rigidity, and considerable abdom-

inal distention. There was almost entire relief from pain and ten-

derness between sharp attacks. Sharp elevation of temperature

and liver dulness not obliterated. Leukocytes six hours after the

onset of pain were 5750, ten hours after 4900. At this time the ab-

domen was opened, under ethyl-chloride-ether anesthesia through

a right rectus incision. On opening the peritoneum there was a

free escape of turbid fluid, the intestines were covered with plastic

lymph, and a pin-head perforation was found in the ileum twelve

inches above the ileocecal valve. It was closed with silk sutures

and another deep preperforative ulcer was invaginated. Gauze
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drainage instituted. Fever continued eight days after operation

with a subsequent ten days' relapse, beginning on the twentieth

day after operation. He made an uneventful recovery after this

and was discharged cured on the ninetieth day after operation.

Case CHI.

—

Perforation; death; autopsy.

Male, white, laborer, aged forty years. Hospital No. 4014.

Admitted April 8, 1908, on the ninth day of a severe infection

with a positive Widal and a positive blood culture for t3rphoid

bacilli and a leukocyte count of 4550. Patient was very sick and

profoundly toxic with slight diarrhea and considerable abdominal

distention from the time of his admission. On the nineteenth

day he developed signs of pneumonia, on the twenty-first day

he had a chill, accelerated pulse and respirations, a 3 ° tempera-

ture elevation, but did not complain of pain or tenderness on

interrogation. At this time he was profoundly toxic and almost

stuporous, his abdomen becoming more distended, soon became

delirious, and died on the twenty-third day without complaining

of any abdominal discomfort at any time. Autopsy showed

bronchopneumonia, cloudy swelling of heart, liver, and kidneys,

general peritonitis, and typhoid ulceration of the ileum with

a pin-head perforation in the ileum, 7 cm. above the ileocecal valve.

Case CIV.

—

Perforation; operation; death.

Male, white, laborer, aged thirty-three years. Hospital No. 683.

Admitted June 5, 1908, on the tenth day of a severe typhoid,

with a negative Widal and 7000 leukocytes. On the twenty-

second day suddenly seized with severe pain, stitch-like in char-

acter, about the umbilicus. His pulse and respirations were very

much accelerated, his pulse becoming so weak that an accurate

count could not be made. Twelve hours later he had another

severe attack of pain, again producing circulatory collapse with

generalized tenderness and rigidity and increasing signs of peri-

tonitis. His leukocytes on the onset of pain were 3750, twenty-

four hours later 4850. A day or so previous to the onset of his

abdominal symptoms he had diarrhea with one profuse intestinal

hemorrhage. His temperature after the first attack of abdominal

pain became remitting in character. Operation, which had been
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advised early, was refused until thirty hours after the onset of

pain. Under ethyl-chloride-ether anesthesia the abdomen was
opened through a right rectus incision, general peritonitis was
found with two perforations about a half an inch apart, one-

eighth of an inch in diameter, in the ileum seven inches above

the ileocecal valve. They were invaginated, the abdomen irri-

gated and drained with gauze. Died twelve hours later. No
autopsy.

Case CV.—Perforation; operation; recovery.

Male, white, painter, aged eighteen years. Hospital No.

1 285. Admitted July 27, 1908, on the ninth day of a severe infec-

tion with a very suggestive Widal and 5450 leukocytes. He had
slight diarrhea with considerable toxemia. On the sixteenth

day he developed sudden severe cramp-like pain in the right

lower quadrant with marked acceleration of the pulse and respira-

tions, pulse 80 to 120 and very weak, respirations 24 to 40 with

cyanosis and with tenderness and rigidity of the lower abdomen,

most marked in the right iliac fossa. At the onset of pain his

temperature dropped to normal with a sharp 6 ° rise three hours

later. Operation was done three hours after the onset of pain,

abdomen opened under local anesthesia and the operation con-

cluded under ether anesthesia. There was considerable soiling

of the peritoneum and a '^ shot-like" perforation was found in

the ileum six inches above the ileocecal valve. It was closed,

the abdomen was irrigated, and drained with gauze. During

the next day he had five intestinal hemorrhages and developed

a parotitis, but the abdominal condition continued satisfactory.

The temperature had gradually reached normal on the twenty-

first day after operation, the wound had healed five weeks after

operation, and he was discharged cured.

Case CVI.—Perforation; operation; death; autopsy.

Female, white, housework, aged forty-eight years. Hospital

No. 1717. Admitted September 6, 1908, on the seventh day

of a severe typhoid, positive Widal, and 7200 leukocytes. On
the ninth day she complained of slight abdominal pain for three

days, with this she had slight tenderness and a Httle muscular
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rigidity but there was no perceptible change in her general con-

dition. On the twelfth day the pain suddenly became very

severe, she had a chill, marked acceleration of the pulse which

became almost imperceptible, vomited once, and had marked

tenderness and rigidity in the left lower quadrant, which soon

became generalized. There was much shock and her tempera-

ture at the onset of these symptoms dropped 2° with a quick

subsequent 3.5° elevation. Leukocytes two hours before opera-

tion were 7000. Operation was done four hours after the onset

of symptoms. There was considerable soiHng of the peritoneal

cavity and a perforation an eighth of an inch in diameter was

found in the ileum fifteen inches from the ileocecal valve. The

abdomen was irrigated, gauze drainage established. Patient

did well for two days, condition greatly improving, and there

was no abdominal distention or tenderness. On the third day

after operation complained of abdominal pain and the abdomen

was distended; on the fourth day after operation she had 3

intestinal hemorrhages totaling 26 ounces, and died soon after-

ward. A partial autopsy was done, the original perforating

ulcer had .sloughed and there was another perforation near this.

There was diffuse peritonitis and the abdominal cavity was filled

with blood and intestinal contents.

Case CVII.—Perforation; operation; death; autopsy.

Male, colored, coal heaver, aged twenty-three years. Hospital

No. 2025. Admitted October 4, 1908, on the twenty-first day

of a moderate infection, with a negative Widal and 6200 leuko-

cytes. The patient had diarrhea and slight abdominal distention

from the time of admission. On the thirtieth day he developed

slowly increasing abdominal pain with remissions in its severity

from time to time, but each recurring attack being more severe.

With this was considerable tenderness in the right lower quad-

rant with rigidity of the right lower rectus. Owing to the fre-

quent attacks and colicky character of his pain, without any

marked change in his general condition for the first two days,

it was thought that he had an appendicitis. At the end of forty-

eight hours he had vomited once and at this time his rigidity
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and tenderness had become more diffuse and he had persistent

hiccough. During the first twenty-four hours' operation had
been advised for appendicitis but had been refused. His
pulse after the first twenty-four hours became accelerated and
he had a slight chill. At the onset of pain he had 9400 leukocytes

and just before operation he had 21,000. He was operated upon
fifty-two hours after the onset of pain. A general purulent

peritonitis was found with a perforation 8 mm. in diameter in

the ileum 18 cm. from the ileocecal valve. It was closed, the

abdomen was irrigated and drained with gauze. Enteroclysis

with the patient on the right side and head of the bed elevated.

Death twelve hours later. Autopsy, bronchopneumonia, general

purulent peritonitis with two other perforations, one 7 mm. in

diameter in the ileum 40 cm. above the ileocecal valve and
another pin-point in size i cm. above the ileocecal valve.

Case CVIII.—Perforation; operation; recovery.

Male, white, barber, aged twenty-eight years. Hospital

No. 2100. Admitted October 11, 1908, on the twelfth day of a

mild infection with a suggestive Widal and 4650 leukocytes.

On the fourteenth day he had a severe attack of pain in left

lower abdomen, he vomited once after taking milk just previous

to onset of pain, there was no rigidity, but moderate persisting

tenderness in the left lower quadrant. There was slight disten-

tion of the abdomen but no noticeable change in his general

condition. Peristalsis was diminished and there were audible

abdominal breath sounds. Liver dulness was obliterated to

the anterior axillary line. Leukocytes 6300 just before operation,

which was done under ethyl-chloride-ether anesthesia twelve

hours after the onset of pain. There was marked effusion of

fluid and intestinal contents in the peritoneal cavity with diffuse

plastic peritonitis. A pin-head perforation was found at the

ileocecal juncture and another one-sixteenth of an inch in diameter

in the ileum two and a half feet above the ileocecal valve. Both

were closed with purse-string sutures. The abdomen was irri-

gated and the wound closed without drainage. Murphy treat-

ment instituted. Fever continued after operation and on the
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eighth day the wound was dressed and found infected. There

was also a bulging mass at the right costal margin. This seemed

to communicate with the upper end of the incision and on open-

ing it considerable fecal matter escaped, a fecal fistula discharged

freely for several days and the temperature dropped to normal.

Subsequent to this he developed a large pelvic abscess which

was opened and drained through the rectum. He was discharged

thirty-eight days after the operation, cured.

Case CIX.—Perforation; operation; death; autopsy.

Male, white, farmer, aged nineteen years. Hospital No.

3085. Admitted January 4, 1909, on the twenty-first day of an

ambulatory typhoid with a positive Widal and 8900 leukocytes.

On admission temperature was 103°, pulse 108, respirations 28.

Thirty-six hours before admission he had sudden acute abdominal

pain and vomiting. After entering the hospital he complained

of abdominal pain and tenderness, both recti were rigid, he

vomited several times, and movable dulness was noted in his

flank. Twenty-four hours later his abdomen was opened under

local anesthesia and a diffuse suppurative and plastic peritonitis

found, the appendix and cecum being adherent. A 5 mm. perfora-

tion was found four inches above the ileocecal valve, the appendix

was acutely inflamed and was removed. The perforation was

not closed but brought into the wound and surrounded with gauze

packs. The abdomen was irrigated and drained. Patient died

thirty hours after operation. Autopsy revealed diffuse peri-

tonitis without any other perforation.

Case CX.—Perforation; operation; death.

Male, white, business man, aged sixty-one years. Hospital

No. 3875. Admitted March 8, 1909, probably in the third week

of the disease. In the first part of his illness had an obstinate

constipation but later a very foul and offensive diarrhea. On or

about the twenty-first day of his illness he was awakened with

sharp abdominal pain which disappeared rather quickly. Two
and a half hours later he had another violent attack of pain

but within an hour was perfectly comfortable. Temperature

had dropped from 101° to normal and his pulse at this time was
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96. He had voided urine and had had a slight bowel movement
after the onset of pain. He had no marked rigidity but was
distinctly tender over the right lower quadrant. His leukocytes

were 8400. Four hours later the tenderness was much less marked
and, owing to his comfortable and good condition (no opiate

having been given), the attending surgeon thought it advisable

to defer operation, feeling that perforation had not occurred.

Four hours later his tenderness had increased but the patient was
quite comfortable and lying on his side. Operation at that time

was urged, but he was not operated upon until five hours later, or

eighteen hours after the onset of his first pain. Under morphine

chloride of ethyl anesthesia the abdomen was opened through

the right rectus muscle, there was an escape of brownish fluid,

a small perforation was found three inches from the cecum, which

was closed with catgut and linen thread suture. Another ulcer

threatening perforation was also inverted. The appendix was

normal and no other perforation was found. The pelvis and

kidney pouch were drained with gauze, patient placed in the

Fowler position and Murphy treatment instituted. The patient

died five days later, probably from toxemia, without further

signs of peritonitis. No autopsy.

Case CXI.

—

Perforation; death; autopsy.

Male, white, waiter, aged thirty-four years. Hospital No.

3957. Admitted March 16, 1909, on the ninth day of a very

severe illness with a positive Widal, 17,300 leukocytes, and his

blood culture showing a pure growth of typhoid bacillus. This

patient was profoundly toxic and delirious from the time of

admission, his abdomen was distended and he had diarrhea,

temperature was high, his pulse was 120 or more from the time

of his admission. On the sixteenth day he vomited a large

quantity of brown liquid, suddenly collapsed and died shortly

afterward. Autopsy, peritonitis, cloudy swelling of heart, liver,

and kidneys, acute splenic tumor, congestion of the lungs,

typhoid ulceration of the ileum with pin-point perforation in

the ileum, near the ileocecal valve. Perforation in this case was

not diagnosed and probably not suspected.
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Case CXII.-—Perforation; operation; death; autopsy.

Male, white, conductor, aged twenty-two years. Hospital

No. 480. Admitted May 13, 1909, on the sixth day of a severe

infection with a positive Widal and 5900 leukocytes. He had

abdominal distention and marked diarrhea from the time of his

admission. On the nineteenth day he complained of abdominal

pain, considerable tenderness and rigidity with a great deal of

abdominal distention, and obliteration of the liver dulness. At

the end of twelve hours he developed very sudden and very

severe pain with marked acceleration of the pulse, shock, and

circulatory collapse with increased tenderness and rigidity of

the abdomen. Operation, ethyl-chloride-ether anesthesia fourteen

hours after the onset of the first pain. On opening the peritoneum

there was much purulent fluid with lymph over the intestines.

A perforation 1.5 mm. in diameter was found in the ileum eight

inches above the ileocecal valve. This was closed, another deep

ulcer invaginated, the abdominal cavity irrigated and drained

with gauze. Death two hours later. Autopsy, general peri-

tonitis, bronchopneumonia, chronic pulmonary tuberculosis, and

another perforation, pin-head in size, in the ileum near the

ileocecal valve.

Case CXIII.—Perforation; operation; death.

Male, white, laborer, aged thirty-eight years. Hospital No.

1623. Admitted August 30, 1909, on the fifteenth day of an

ambulatory typhoid, positive Widal and 10,100 leukocytes.

This patient had been sick for two weeks with malaise and head-

ache, but did not consider himself very sick until thirty hours

before admission when he suddenly developed acute abdominal

pain with a great deal of '^soreness." On admission the patient

was in very poor condition, pulse was rapid, weak, and of poor

quality, he was cyanotic, his abdomen was distended, with

generalized tenderness and rigidity, and he presented the usual

picture of a diffuse peritonitis. Operation was done soon after

admission under ethyl-chloride-ether anesthesia. On opening

the peritoneum a general peritonitis was found with effusion

of the intestinal contents into the peritoneal cavity and two
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perforations; one was ''small" and found in the ileum near the

ileojejunal juncture; the other was as large as the tip of a finger

and was in the last portion of the jejunum. This portion of the

intestine was brought into the wound, surrounded with gauze,

and a fistula operation done after the method employed by Hays.

The wound was drained with gauze and he did well for three days

after operation, when he had another severe attack of abdominal

pain with collapse and death in a few hours. It was thought

that he had another perforation but no autopsy was done.

Case CXIV.—Perforation; operation; death.

Male, white, student, aged eleven years. Hospital No. 3147.

Admitted January 14, 1910, on the tenth day of a severe infection

with a positive Widal and 6950 leukocytes. This patient had

9 small hemorrhages from the tenth to the thirteenth day and

during this time he was kept deeply under the influence of opium.

On the twelfth day considerable abdominal tenderness and

rigidity were noted, but without complaint of pain. Up to that

day his pulse had not been recorded above 108, which was just

after a 6-ounce hemorrhage. Later on the twelfth day he had

another 6-ounce hemorrhage and his pulse increased to 144 with

increased abdominal tenderness and rigidity and gradual failure

in his general condition. Leukocytes, 4900. Operation under

ethyl-chloride-ether anesthesia on the third day after the onset

of tenderness and rigidity, five perforations were found, all

leaking fecal material and within the last six or seven inches

of the ileum. The largest was 1.5 cm. in diameter, the others

were smaller. This section of the bowel was brought into the

wound, surrounded with gauze, and the perforations were not

closed, death three days later. Jt was thought that death

occurred from toxemia but no autopsy was done.

Case CXV.—Perforation; death; autopsy.

Female, white, coat maker, aged thirty-five years. Hospital

No. 3701. Admitted February 28, 1910, on the ninth day of

a moderately severe infection with a positive Widal and 8650

leukocytes. This patient had reached the sixteenth day without

compHcations, her temperature had gradually fallen and it looked
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as if she was nearing convalescence, when she had a severe chill

with a rapid rise in pulse rate, 102 to 130, respirations 28 to 42,

and a 4° elevation of temperature with acute sudden abdominal

pain, more marked in the right ihac fossa, with tenderness and

rigidity. She vomited twice, peristalsis was diminished and her

leukocytes after the onset of pain were 7650 and there was also

evidence of free fluid in the abdominal cavity. On the following

day pain, tenderness and rigidity had increased, pulse was rapid

and weak, frequent vomiting occurred and death took place

rather suddenly forty-eight hours after the onset of pain.

Autopsy, acute general purulent peritonitis with a 7 mm. per-

foration in the ileum 4 cm. above the ileocecal valve with

marked ulceration of the ileum.

Case CXVI.—Perforation; death; autopsy.

Female, colored, cook, aged forty-four years. Hospital No.

778. Admitted June 7, 1910, on the ninth day of a violent typhoid,

positive Widal, and 4000 leukocytes with moderate distention

of the abdomen. Soon after her admission she had an 11-ounce

hemorrhage, with a 12-ounce hemorrhage on the following day.

On the eleventh day she complained of abdominal pain, the

severity not stated. At this time there was slight tenderness,

distention, and some rigidity of the abdomen. Her leukocytes

were 6500 and the differential count showed 70 per cent, poly-

nuclears, 20 per cent, small lymphocytes, i per cent, large lympho-

cytes, 3 per cent, mononuclears, and 6 per cent, transitionals.

On the twelfth day the pain, tenderness and rigidity were marked,

patient lay with legs and thighs flexed, expression was anxious,

she had vomited once, and had a rapid thready pulse. On the

thirteenth day she was seen by a surgeon who thought she had

a perforation, but owing to her almost moribund condition,

decKned to operate. Death occurred shortly afterward. Autopsy,

typhoid ulceration of the intestines, pin-head perforation in the

ileum near the ileocecal valve with another perforation i cm. in

diameter in the ileum 60 cm. above the ileocecal valve, acute

purulent peritonitis, pyemic abscess of the kidneys, and edema
of the lungs.

Am Surg 8
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Case CXVII.—Perforation; operation; death; autopsy.

Male, white, tailor, aged twenty-two years. Hospital No.

1032. Admitted June 29, 1910, on the seventh day of a severe

infection with a negative Widal and 7600 leukocytes. This

patient had been very ill from the time of his admission and was

very toxic. On the third day developed marked tenderness

and rigidity over McBurney's point with marked acceleration

of pulse and respirations, pulse 84 to 120 and respirations 32 to

44, without any marked change in the temperature. Leuko-

cyte count soon after the onset of pain was 8200 with 83 per cent,

polynuclears, two hours later there were 9200 leukocytes and

five hours before operation 9200. Operation was done under

ether anesthesia twxnty-eight hours after the onset of pain^

a small perforation found in the ileum three inches from the

ileocecal valve. Perforation was closed and the abdomen
drained with gauze. The patient did well for five days, when
he became very sick, profoundly toxic, and died on the seventh

day after operation. It was thought the cause of death was
toxemia from his typhoid. Autopsy showed extensive ulceration

of the ileum, adhesive peritonitis, plastic pleurisy, splenic

infarct, congestion of the lungs with a secondary perforation of

the ileum, 5 mm. in diameter and 15 cm. above the ileocecal

valve.

Case CXVIII.—Perforation; operation; death.

Male, white, driver, aged twenty-four years. Hospital No.

1 591. Admitted August 16, 19 10, on the eleventh day of a severe

infection with a positive Widal and 4800 leukocytes. The
patient had been very sick but it looked as if he were nearing

convalescence. On the twenty-third day he was seized with

sudden severe abdominal pain after taking a glass of milk.

This was accompanied by a chill, his pulse was elevated from

80 to 120, respirations from 24 to 36, temperature increased

3.2°, his abdomen became generally rigid and tender, and he was
operated upon six hours after the onset of pain under ethyl-

chloride-ether anesthesia through a right rectus incision. A
plastic peritonitis was found with purulent exudate. There
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was a perforation in the ileum near the cecum the size of a pea.

The abdomen was irrigated, was drained with gauze, and he did

well for five days, when he developed lobar pneumonia of the

right base and died on the seventh day after operation without

any unsatisfactory abdominal symptoms. No autopsy.

Case CXIX.—Perforation; operation; death.

Male, white, clerk, aged seventeen years. Hospital No. 1942.

Admitted September 20, 19 10, on the twenty-first day of a severe

illness with a positive Widal and 9400 leukocytes. From the

time of his admission he had a distended abdomen with diarrhea.

On the thirty-fifth day he suddenly developed severe abdominal

pain with marked tenderness and rigidity of the abdomen in

the right lower quadrant, vomited, became cyanotic, his pulse

was very rapid and almost imperceptible, his respirations were

hurried, and his temperature dropped 3°. His leukocytes just

before operation were 7450. Operation was done two hours

after the onset of pain under ether anesthesia through a right

rectus incision. A small perforation was found in the ileum

8 cm. above the ileocecal valve. The ulcer was inverted, the

abdomen was drained with gauze, and the patient never fully

reacted from the shock attending the operation. Death occurred

twenty-two hours after operation. No autopsy.

Case CXX.—Perforation; operation; death.

Male, white, laborer, aged twenty-five years. Hospital No.

2389. Admitted October 28, 1910, on the seventeenth day of

a moderately severe infection with a positive Widal and 2900

leukocytes. This patient had almost continuous but not severe

pain beginning on the eighteenth day. It was never severe but

persistent and just enough to make the patient uncomfortable

most of the time. On the twenty-fourth day it became a little

more severe and he developed a little tenderness. He soon

developed a httle rigidity, there was never any severe out-

burst of pain and there was no change in his temperature, pulse,

or respirations at any time, but owing to the persistent pain,

tenderness, and rigidity it was thought that he probably had

a perforation. Leukocytes just before operation were 3250.
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Operation was done twelve hours after his pain became worse

under ether anesthesia through a right rectus incision. There

was considerable soiling of the peritoneal cavity, plastic peri-

tonitis, and there was a perforation the size of a pea in the last

portion of the ileum. It was closed, the abdomen was irrigated

with salt solution and drained with gauze. Death occurred on

the fifth day after operation, probably from peritonitis. Autopsy

was not done.

Case CXXI.—Perforation; operation; death.

Male, white, laborer, aged thirty-four years. Hospital No.

4446. Admitted April 12, 191 1, on the sixteenth day of a

moderate infection. This patient had been feeling ill with

headache and general malaise for two weeks and stated that he

had had abdominal pain for the last eight days previous to

admission. He was referred to the hospital and diagnosed as

acute appendicitis. There was no history of sudden acute

abdominal pain elicited. On admission his abdomen was dis-

tended, generally rigid and tender, he had a temperature of loi °,

and presented the picture of general peritonitis. It was thought

that he probably had t}^hoid fever with perforation. Operation

under ethyl-chloride-ether anesthesia soon after admission, the

abdomen was opened through the right rectus, diffuse peritonitis

was found with effusion of the intestinal contents and adhesions

about the last portion of the ileum and cecum. A perforation

was found in the ileum, near, the cecum, 2 mm. in diameter.

It was inverted with a purse-string suture, the abdomen was

irrigated, and rubber covered gauze drainage instituted. Death

on the fourth day after operation, probably resulting from

peritonitis. No autopsy.

Case CXXII.—Perforation; operation; death.

Male, white, barber, aged twenty-two years. Hospital No.

750. Admitted May 30, 191 1, on the eighteenth day of a severe

typhoid, negative Widal, and 5400 leukocytes. His abdomen

was distended and he had diarrhea with considerable toxemia

from the time of his admission. This patient on the twenty-

second day ''developed symptoms of peritonitis." Operation
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was done soon after under ethyl-chloride-ether anesthesia. A
small perforation was found which was closed, the abdomen was

irrigated and drained. On the second day after operation,

developed pneumonia and died on the fourth day, probably

as a result of the pneumonia. No autopsy.

Case CXXIII.—Perforation; operation; death.

Male, white. Hospital No. 2102. Admitted September 20,

191 1, on the eighteenth day of a moderate infection with a

positive Widal and 6500 leukocytes. On the twenty-third day

(p.m.) patient had pain, but not severe, in the right ihac fossa

with tenderness and slight rigidity but the abdomen was not

distended. His general condition was good, there was no pulse

change, leukocytes 15,600. During the night he had two attacks

of sharp pain of only a few minutes' duration, next morning he

had dull pain, a little tenderness and slight rigidity. His leuko-

cytes were again 1 5,600. He was seen by a surgeon and operation

was considered but deferred, because it was thought that he prob-

ably had not a perforation. He slept soundly during that night but

vomited twice early next morning, had hiccough, his abdomen

had become more rigid and tender, it was now distended, his

pulse rate had increased and his temperature w^as slightly

fluctuating. His leukocyte count at that time was 2200. Thirty

hours after onset of pain operation was done under ether anes-

thesia, right rectus incision. The peritoneal cavity was filled

with fluid and intestinal contents, there was general peritonitis

with a small perforation in the ileum a few inches from the

cecum. The abdomen was irrigated, the wound closed, death

six hours later. No autopsy.

Case CXXIV.—Perforation; operation; death.

Male, white, ship rigger, aged twenty-two years. Hospital

No. 109 1. Admitted July 4, 191 2, on the fifth day of a severe

infection with a positive Widal, positive blood culture for typhoid

bacilli, 7300 leukocytes, a distended abdomen and slight diarrhea.

This patient had gone through a short but severe t>^hoid with

a persistently high temperature. On the nineteenth day, his

temperature having been normal for four days, he had a severe
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chill and developed severe abdominal pain with localized tender-

ness and rigidity in the right lower quadrant. He had marked

acceleration at this time of pulse and respiratory rate, his leuko-

cytes soon after the chill were 5200 with 68 per cent, polynuclears.

He was watched by the attending physician for two hours,

during which time his symptoms abated, his condition seemed

much improved and operation was deferred. At the end of twelve

hours from the onset of his pain, he became worse with increased

tenderness and rigidity, leukocytes 12,000 and 88 per cent,

polynuclears. Operation under ethyl-chloride anesthesia through

a right rectus incision. There was much free fluid in the abdomen

and a pin-head perforation was found in the ileum half an inch

from its juncture with the cecum. The point of perforation seemed

to have become adherent; it was closed, the abdomen was irri-

gated, and gauze drainage instituted. Patient did well for four

days, except for a profuse intestinal hemorrhage shortly after

operation, but died on the sixth day, probably from pneumonia.

This patient had had typhoid five years before. No autopsy.

Case CXXV.—Perforation; operation; death; autopsy.

Female, white, housework, aged twenty-one years. Hospital

No. 1747. Admitted September 3, 191 2, on the twenty-first day

of a severe infection with a positive Widal and 5900 leukocytes.

The abdomen was distended, she had diarrhea, with two profuse

hemorrhages after admission. On the thirtieth day she developed

lobar pneumonia but before this she had been profoundly toxic.

On the thirty-seventh day she had a severe chill, circulatory

collapse, and cyanosis. Her temperature dropped 3° with a

subsequent 4° elevation. On the following morning marked

abdominal tenderness was noted with increased distention and

general rigidity. Perforation was diagnosed. Her leukocytes

at this time were 17,600. The abdomen was opened through

a median suprapubic incision, there was much purulent fluid

with lymph over the intestines and a small ''punched out"

perforation in the ileum an inch from the ileocecal valve. The

loop bearing the perforation was brought into the wound, sutured

to the skin, and the perforation enlarged. The wound was
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drained and Murphy treatment instituted. The patient died a

few hours later. Autopsy revealed extensive ulceration of the

ileum with a general purulent peritonitis and another small

perforation in the ileum, eighteen inches above the ileocecal

valve.

Case CXXVI.—Perforation; operation; death.

Female, white, cook, aged twenty-nine years. Hospital No.

1346. Admitted July 21, 19 13, on the fourteenth day of a very

severe infection with a positive Widal and 8100 leukocytes.

This patient was profoundly toxic and had marked abdominal

distention with diarrhea from the time of admission. At the

time of her admission it was noted that she had marked pul-

monary involvement, with ''signs suggesting a typical pneu-

monia with decided meningeal symptoms." On the thirty-eighth

day she had severe sudden abdominal pain, marked tenderness

and rigidity of the right lowxr quadrant, anxious expression,

severe shock with cyanosis, obliterated liver dulness, increased

pulse rate from 112 to 150, and very weak increased respiratory

Tate. Operation soon after under ether anesthesia, right rectus

incision. On opening the peritoneum there was found marked

effusion of the intestinal contents with a perforation, the size of a

dime, in the ileum, location not stated. This portion of the

intestine was brought into the wound and anchored with a suture

and gauze. The perforation was not closed and the pelvis was

drained through a suprapubic stab wound. Died twenty-four

hours later. No autopsy.

Case CXXVII.—Perforation; operation; death.

Male, white, manufacturer, aged twenty-seven years. Hospital

No. 1638. Admitted August 11, 1913, on the twelfth day of a

severe typhoid with a positive Widal and 10,100 leukocytes.

The abdomen was distended on admission. This patient on the

seventeenth day complained of rather severe pain with tender-

ness in the right upper quadrant of the abdomen, he vomited

once or twice, and there was rigidity of the right upper rectus.

The attending physician thought that he had a cholecystitis.

This condition persisted, his pain and tenderness becoming a
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little more generalized, with leukocytes 13,400 on the day of

onset. His pulse increased from 88 to 120, respirations from 24

to 36, and his temperature was slightly remitting in character.

Forty-eight hours after the onset of pain, tenderness and rigidity

became much more marked, his hver dulness was obliterated

with evidence of fluid in the peritoneal cavity. His leukocytes

the day before were 12,700 and just before operation 14,700.

Operation under ether anesthesia forty-eight hours after onset

of pain, right rectus incision. On opening the peritoneum

diffuse purulent peritonitis was found with effusion of intestinal

contents and a perforation, 2 cm. in diameter in the ileum,

twelve inches above the ileocecal valve. Inversion of the ulcer

was attempted but the sutures would not hold and the loop

of intestine bearing the perforation was brought into the wound,

surrounded with gauze, and the abdomen drained after irrigation

with a rubber covered gauze drain, with a small suprapubic stab

drain in the pelvis. Death occurred six hours later. No autopsy.

Case CXXVIII.—Perforation; operation; death.

Male, white, laborer, aged thirty-one years. Hospital No.

1848. Admitted August 31, 1913, on the eight day of disease

with a severe infection, a negative Widal, and 5400 leukocytes.

On the thirteenth day he was seized with sudden severe abdominal

pain with tenderness and rigidity in the right lower quadrant,

^^his temperature dropped, and pulse and respirations were

much increased." It was thought that he had a perforation and

operation was advised, which was done under ether anesthesia, a

pin-head perforation w^as found in the ileum, location not stated,

perforation was closed, and abdomen drained with gauze. Patient

reacted poorly from the shock of the operation and died seventeen

hours later. No autopsy.

Case CXXIX.—Perforation; death; autopsy.

Male, white, student, aged fourteen years. Hospital No.

2814. Admitted November 13, 1913, on the sixth day of a

moderate infection with a positive Widal and 4200 leukocytes.

This patient was not very ill but his course was protracted,

abdomen distended a great deal of the time, had diarrhea with
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several slight hemorrhages during the fifth week. On the fortieth

day he was in fairly good condition when he developed sudden

severe cramp-]ike pain in the epigastrium, which was later

referred to the right iliac fossa. He had several recurring attacks

without change in pulse. His temperature dropped, however,

from 102° to 98°, he developed tenderness over both lower

quadrants, but more marked over the right. He was seen by

a surgeon eight hours later, perforation was diagnosed, but

operation was declined on account of his extreme condition.

Death occurred the next day. Partial autopsy revealed general

peritonitis with extensive ulceration of the ileum and a pin-head

perforation three inches above the ileocecal valve. Many other

ulcers had extended to the peritoneal covering.

Case CXXX.—Perforation; operation; death; autopsy.

Male, white, salesman, aged forty years. Hospital No. 2021.

Admitted July 7, 1914, on the tenth day of a very severe infec-

tion with a positive Widal and 5600 leukocytes. From the time

of his admission he had abdominal distention and diarrhea. On
the thirteenth and fourteenth days he had 4 profuse intestinal

hemorrhages. On the fourteenth day he was seized with severe

cramp-like pain in the umbilical region and over the lower

abdomen. His pulse and respirations were markedly accelerated.

With this he developed great rigidity and tenderness of the lower

abdomen which soon became generalized, leukocytes were 9200,

peristalsis was diminished, there was obliteration of liver dulness,

and he was considerably shocked. Operation was done two hours

after onset of pain, the abdomen being opened under local

anesthesia and concluded under ethyl-chloride anesthesia. Two
perforations were found in the ileum, one, i cm. in diameter and six

inches above the ileocecal valve, and the other, pin-head in size

two feet above the ileocecal valve. There was much leakage

of intestinal contents, the perforations were closed, the abdomen

was irrigated with salt solution, and rubber covered gauze

drainage instituted. He did well for thirty-six hours, then began

to fail and died fifty hours after operation. Autopsy revealed

diffuse peritonitis, no other perforation, congestion of the lungs
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and liver, acute splenic tumor, and acute parenchymatous

nephritis.

Case CXXXI.—Perforation; operation; death; autopsy.

Male, white, iron worker, aged twenty-four years. Hospital

No. 2153. Admitted July 18, 191 4, on the seventh day of a

severe infection with a positive Widal and 4800 leukocytes.

The patient had been quite sick and very toxic from the time

of admission. On the seventeenth day his abdomen became more

distended and a little later he developed sudden severe cramp-

like abdominal pain with increasing distention with generalized

rigidity and tenderness, both being more marked in the lower

right quadrant.. There was no marked change in pulse, tempera-

ture, or respirations. His leukocytes on the day before operation

were 4000 and the differential count shows 65 per cent, poly-

nuclears, 10 per cent, mononuclears, 23 per cent, small mono-

nuclears, and 2 per cent, eosinophiles. Just before operation

there were 4200 with 75 per cent, polynuclears. Soon after this

he was operated upon under ethyl-chloride-ether anesthesia,

right rectus incisioQ. No perforation was found, there were

many deep ulcers in the ileum and one might be described as

being in the preperforative stage and was inverted with a purse-

string suture; peritonitis was present but its extent was not

stated. The abdomen was then drained with a rubber covered

gauze drain. Patient did not do very well after the operation,

developed a right basal pneumonia and died on the fourth day

after operation . A partial autopsy showed that the preperforative

ulcer had sloughed and perforated. There was also another

perforation near this, pin-head in size, with a diffuse peritonitis.

Case CXXXII.—Perforation; operation; intestinal obstruction;

secondary operation; death; autopsy.

Male, white, farmer, aged twenty-one years. Hospital No.

2255. Admitted July 25, 1914, on the twenty-sixth day of a

severe infection, a positive Widal and 4200 leukocytes. This

patient had a primary attack of thirty-six febrile days and was

then convalescent until the forty-seventh day, when his tem-

perature rose to 103°, remaining up for ten days and reaching
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normal again on the fifty-seventh day. During this time he had

considerable abdominal distention. His temperature remained

normal again until the seventieth day, apparently convalescent

again, in good physical condition, and fairly well nourished.

During the last six days of this afebrile period he had slight

diarrhea, four or five movements daily; he had been out in a

chair for three successive days and was on extra diet, when he

developed shght abdominal pain, which he did not report for six

hours. At the end of that time it suddenly became very severe,

the abdomen tender and rigid over both lower quadrants, but

more marked over the right
;
peristalsis was practically absent. He

had a severe chill with a 5
° elevation of temperature ; liver dulness

was obliterated, expression anxious; his hands were cyanosed,

and he looked as if he were suffering from shock, but the pulse

and respiratory rate had not changed. Two hours after onset

of severe pain he was operated upon under ether anesthesia

and a perforation was found in the ileum two inches above the

ileocecal valve. The abdomen was irrigated and rubber covered

gauze drains used for drainage and the section of the intestine

bearing the perforation was drawn into the wound, the perfora-

tion enlarged, and a fistula estabhshed after the method employed

by Hays. He did well for three days, when he developed intesti-

nal obstruction for which he was operated upon the second time.

It was found that a band across the last loop of the ileum was

the cause of the obstruction, which was relieved. He died

thirty-six hours later from peritonitis. Partial autopsy was done

and revealed diffuse peritonitis with another perforation, in the

cecum.

Case CXXXIII.—Perforation; operation; recovery. .

Male, white, factory worker, aged twenty-one years. Hospital

No. 2647. Admitted August 31, 191 4, on the twenty-first day

of a severe typhoid with a negative Widal and 7000 leukocytes.

He had rather marked abdominal distention and slight diarrhea

from the time of his admission. On the twenty-eighth day he

was suddenly seized with recurring cramp-like pain, he vomited

once, his abdomen became very tender and rigid in the right
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iliac fossa, there was no change in his pulse or respiratory rate,

or his temperature, there was marked tenderness on rectal

examination, and just before operation his leukocytes were

12,000 with a differential count of 87 per cent, polynuclears,

3 per cent, large mononuclears, 10 per cent, small mononuclears.

Operation was done seven hours after onset of pain which for

the first two hours had been slight, then became severe, cramp-

like, and recurring. A pin-head perforation was found in the

ileum six inches from the ileocecal valve. It was closed, and the

abdominal wound closed without drainage. He did well for six

days when he had frequent vomiting with increasing abdominal

distention and considerable pain. It was thought that he had

an obstruction. Under ethyl-chloride anesthesia the wound

was opened, the presenting loop of small intestine was walled

off with gauze, and it was then opened with a cautery, establish-

ing a fistula. Much gas and fecal matter escaped, reheving the

patient. He continued to do well and the wound slowly healed,

although it was probably in the lower jejunum and he was

discharged cured on the one hundred and twenty-eighth day

after operation.

Case CXXXIV.—Perforation; operation; death.

Male, white, laborer, aged thirty-eight years. Hospital No.

2827. Admitted September 19, 1914, on the twenty-first day

of an ambulatory typhoid. No record of Widal or leukocytes.

This patient had been sick for about three weeks with the usual

symptoms of a mild typhoid. During most of this time he worked.

Two days before admission to the hospital, while he was sittijig

in a chair, he was seized with severe abdominal pain which he

says persisted. On admission his temperature was 103° with

marked generalized tenderness and rigidity, liver dulness was

obliterated, and the patient was in an almost moribund condi-

tion. Operation was done under ether anesthesia and a large

perforation found in the ileum three inches above the ileocecal

valve with diffuse peritonitis. Perforation was closed, the

abdomen was irrigated and drained with a rubber covered

gauze drain. He died about fifteen minutes after the operation.
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Case CXXXV.—Perforation; operation; recovery.

Male, white, salesman, aged thirty years. Hospital No. 2964.

Admitted October 2, 19 14, on the tenth day of a moderate

infection with a positive Widal and 7000 leukocytes. His abdo-

men was distended most of the time after admission. On the

twelfth day he developed sudden cramp-like pain recurring at

short intervals with tenderness and rigidity over both lower

quadrants, more marked on the right side, and without change

in pulse or respirations. There was a 2° drop in temperature

at the onset of pain with a 4° elevation shortly afterward. His

leukocytes were 7400 and there was marked rectal tenderness

with dulness in the right flank. In about ten hours from onset

of first pain he was operated upon under ether anesthesia. A
perforation was found in the ileum three inches above the ileo-

cecal valve, size not stated. The abdomen was drained with

rubber covered gauze drains. Patient stood the operation well,

running a moderate febrile course without complications for

twenty-three days after operation. At this time his wound had

practically healed and he was discharged cured on the thirty-

ninth day after operation.

Case CXXXVI.—Perforation; operation; recovery.

Male, white, factory worker, aged seventeen years. Hospital

No. 3239. Admitted October 25, 1914, on the twelfth day of

a severe infection, positive Widal and 5000 leukocytes. On
the nineteenth day he had abdominal pain with a chill, 3°

elevation of temperature, 20 per cent, increase in pulse rate,

with abdominal distention, leukocyte count of 9200 at the onset

of pain with a subsequent count of 9600. His pain was not

very s.evere but there was marked tenderness on palpation,

peristalsis was much diminished, liver dulness was diminished,

but its obliteration was doubtful. Operation about six hours

after onset of pain under ethyl-chloride-ether anesthesia through

a right rectus incision. A small perforation was found in the ileum

three inches above the ileocecal valve. The abdomen was drained

with a rubber tube which extended into the pelvis. The

patient continued an uncomplicated febrile course for fourteen
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days after operation, there was considerable drainage from the

wound for the first few days and he was discharged cured on the

forty-second day after operation.

Case CXXXVII.—Perforation; operation; recovery.

Male, white, laborer, aged twenty-three years. Hospital

No. 3269. Admitted October 27, 1914, on the sixth day of a

moderate infection with a positive Widal and 3800 leukocytes.

On the tenth day after a bowel movement the patient complained

of rather severe abdominal pain and tenderness. Soon after

the onset of pain he vomited, developing rigidity of the recti

which was more marked over the right upper rectus than over

the right iliac fossa. He also had decided tenderness and resist-

ance in the right flank and loin. He lay with both knees drawn

up, peristalsis was diminished, and there was little if any change

in the liver dulness. There was no decided change in the pulse

(100) or respiratory rate and no temperature change. His

leukocytes were 5000. Operation was done as soon as he could

be prepared under ethyl-chloride-ether anesthesia through a

right rectus incision. A pin-head perforation was found in the

ileum twelve inches above the ileocecal valve. Perforation was

closed and drainage was established through a rubber tube which

extended into the pelvis. He continued a mild febrile course for

fourteen days after operation, he was then convalescent for ten

days, when he had a mild relapse from the twenty-fourth to

the forty-first days after operation, after which he made an

uneventful recovery. Discharged cured on the sixtieth day after

operation.

Case CXXXVIII.—Perforation; operation; death; autopsy.

Male, white, laborer, aged nineteen years. Hospital No.

3865. Admitted December 22, 1914, on the fifth day of a

severe typhoid, with a positive Widal. This patient was very

sick and profoundly toxic from the day of his admission, his

abdomen was distended, he had diarrhea and 8 hemorrhages

from the tenth to the thirteenth day, totaling 56 ounces. On
the thirteenth day he developed sudden severe abdominal pain

lasting for about half an hour with subsequent generaUzed
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rigidity and tenderness with marked acceleration of the pulse

and respirations and a 4° drop in temperature. On the day

before perforation his leukocytes were 7100, just after the onset

of pain they were 11,000. Operation was done soon after the

onset of pain, the abdomen being opened under local anesthesia

and the operation concluded under ethyl-chloride. There was

much leakage of intestinal contents and a perforation was found

in the ileum twelve inches from the ileocecal valve. It was

closed and a rubber drainage tube inserted into the pelvis.

His condition became very critical .on the table and he was

given salt solution and adrenalin intravenously. He died ten

hours later. A partial autopsy revealed general peritonitis with-

out any other perforation.

Case CXXXIX.—Perforation; operation; recovery.

Male, white, milkman, aged twenty years. Hospital No.

38. Admitted January 14, 191 5, on the ninth day of a moderate

infection with a very suggestive Widal and 8800 leukocytes.

On the eleventh day he developed sudden severe paroxysmal

pain in the abdomen, lasting three to five minutes and recurring

at ten- to fifteen-minute intervals, without rigidity and with but

slight tenderness between the first two paroxysms, both pain

and tenderness becoming more marked after this. The pain

was referred to the penis and the right iliac fossa, tenderness

in the right iliac fossa was decidedly increased on turning the

patient to the left side, liver dulness was diminished and there

was decided tenderness on rectal examination. There was no

appreciable change in pulse or respirations, and no change in

temperature. The abdomen was slightly distended, peristalsis

was active at first but was soon very much diminished. During

one of the attacks of pain he had a normal bow^el movement

which increased the pain considerably, his expression soon became

anxious, which was not noted at the onset of pain, his respira-

tory movements became thoracic and his leukocytes jus't before

operation were 11,100. Operation was done three hours after

the onset of pain under ethyl-chloride-ether anesthesia through

a right rectus incision. On opening the peritoneum considerable
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fluid was found with a small amount of fecal matter. A pin-

head perforation was found in the ileum twelve inches above

the ileocecal valve. It w^as closed and the abdomen was drained

through a rubber tube which extended into the pelvis. His

condition was good at the conclusion of the operation, pulse

1 20 on returning to the ward and was 88 just before the operation.

The febrile course of the disease seemed uninterrupted by the

operation, his temperature became normal on the tenth day

after operation, remaining normal for seven days, then he had

a relapse, running a moderate fever for two weeks. After this

he made an uneventful recovery and was discharged cured on

the forty-fifth day after operation.

Symptoms. A rehearsal of the symptoms of typhoid perfora-

tion would seem unnecessary and of little use, because I believe

our errors result not from any lack of knowledge regarding the

symptoms but rather from a hesitancy to comprehend the import-

ance of prompt action when these symptoms present themselves.

The two most valuable symptoms are pain and rigidity, and on

these two symptoms we must rely nearly altogether. Of course,

if the pain comes on suddenly and the rigidity is marked a perfora-

tion must be suspected and exploration made. From a study

of our cases I think the mistake of attributing the pain and

rigidity of a thoracic lesion to a perforated ulcer is unlikely,

but, of course, a careful examination of the chest should always

be made. Sudden, severe pain and board-Kke rigidity indicate

a perforation of some size with considerable leakage, and the

diagnosis is comparatively easy. The less sudden and less severe

the pain and rigidity the more difficult the diagnosis becomes.

Digital examination per rectum should always be made and

often will reveal acute tenderness which is of great signifi-

cance. Difficult, painful, or frequent urination often occurs.

Changes in pulse rate and temperature are of no great diagnostic

value, and the sudden fall of temperature with an increased

pulse rate often means hemorrhage. Our case records do not

show the extensive use we have made of blood counts in these

cases, but we are convinced that the absence of a leukocytosis
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is of no diagnostic value. As a rule, it takes from eight to twelve

hours for the average case of perforation to develop a leuko-

cytosis. The presence of a leukocytosis, of course, is of diagnostic

value. We have learned to put Httle faith also in the presence

or absence of liver dulness, but if the liver dulness is absent

and the abdomen is flat, perforation probably has taken place.

Treatment. When the symptoms are suf!icient to make the

attending physician and surgeon believe that a perforation has

probably occurred, there should be no delay in operating. I

am sure that my own mistakes have been in this connection,

and I believe the cases here reported clearly show that delay,

after the onset of pain and rigidity, is the cause of the high

mortahty following operations for perforation in t>phoid fever.

It has not been our experience that a quick exploration does much
harm, even when no perforation is present; in the large majority

of cases a definite cause for the symptoms is found and justifies

the exploration.

At the present time, when there is so much controversy regard-

ing the t^-pe of anesthetic, one hesitates to attempt to lay down

any rule. Infiltration anesthesia preceded by morphin and

atropin certainly offers the safest means of confirming the

diagnosis, and in the majority of instances is quite sufficient

for the entire operation. In several of my own cases the operation

throughout has been conducted under chloride of ethyl anes-

thesia. I can readily understand w^hy some would prefer gas

alone, or gas and oxygen. The frequent development of lung

complications after these operations convinces me that ether

anesthesia increases the hazard. It seems needless to say that

the duration of anesthesia should be as brief as possible and

that the operation itself should be conducted with expedition;

ten or fifteen minutes will suffice in the majority of instances.

Many of these cases are lost because the patients are completely

anesthetized, often with ether, before the surgeon is ready to

begin the operation. The safest rule is to open the abdomen

under infiltration anesthesia and administer a general anesthetic

only if it is necessary, and then for as brief a time as possible.

Am Surg 9
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The question of how the perforation itself should be treated

is still a matter of controversy. In the cases here reported a

closure of the perforation with drainage of the abdomen has been

the rule, but in a number of cases the perforated bowel has been

sutured in the wound and allowed to drain. Hays, of Pittsburgh

{Pennsylvania Medical Journal, 1908), advocates very strongly

the performance of enterostomy, and his personal statistics

bear out the value of this method. Hutchinson, of the Penn-

sylvania Hospital, also advocates this method.

Hays has operated upon 38 cases, with a recovery rate of 36

per cent., which constitutes the best report with which I am
acquainted.

The question of irrigation and the type of drainage must be

left largely to the operating surgeon to decide. Personally, I

do not like irrigation, and always employ a rubber-covered

drain. Continuous enteroclysis is the most important part

of the after-treatment. The Fowler position, although of great

help in many cases of perforative peritonitis, is not always

advisable in typhoid fever, as the patient is often too weak to

stand it. Hays em^ploys a glass drainage tube, but I have always

felt that the rigid unyielding tube is apt to give rise to adhesions

and subsequent obstruction.

Postoperative Course. Most of the deaths that occur

within a few hours may be attributed to shock and toxemia.

Those occurring late result from lung complications and from

peritonitis. One of our series died two weeks after operation

from double parotid bubo. Secondary perforations are frequent

and are usually fatal, because they are not recognized. Three

of our cases were operated upon a second time : one for perfora-

tion and two for obstruction. There were 26 autopsies made

in our fatal cases, and in 14 of them secondary perforations had

occurred. In 2 cases there was sloughing of a repaired ulcer and

in 2 other cases there was sloughing and also a secondary perfora-

tion. One of our successful cases operated upon by Harte had

2 perforations in the ileum, one in the appendix, and 3 distinct

relapses after operation. This case illustrates the resistance
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sometimes shown in bad cases of typhoid. In 2 cases 5 distinct

perforations were found at operation. In one case the perfora-

tion was repaired and the abdomen closed without drainage,

a fecal fistula developed, and later a pelvic abscess, which was

drained through the rectum, and the patient recovered.



ACUTE APPENDICITIS AS A COMPLICATION OF
TYPHOID FEVER

By homer gage, A.M., M.D.
WORCESTER, MASSACHUSETTS

Pain, tenderness, and muscular spasm located in the right

iliac region, and occurring in the course of a typhoid fever, are

common enough to make the differential diagnosis between

typhoid and appendicitis often very difficult, and always impor-

tant.

A study of the reported cases shows how easily a simple

typhoid may be mistaken for an acute or subacute appendicitis.

Among the unoperated cases in which appendicitis may be

said to have been only suspected, are those of Moizard,^ Moty,^

Chapenay,^ Giozeffi,"* and Fazio. ^ Beyond the presence of the

above mentioned symptoms, there would seem to be no good

reason for assuming that any of them were more than simple

uncompUcated typhoid.

Among the cases that were subjected to operation, those of

Maurange,® Miisham,^ Rendu,^ Moty,^ and some of Kelly's^ pre-

sented no real evidence of acute inflammation of the appendix,

and had the condition disclosed by operation been kn^own before-

hand the operation would in no case have been undertaken.

I have had one similar experience myself, having operated

on a young man with symptoms of acute inflammation in the

right iliac region, which I thought were due to an acute appendi-

citis. Operation disclosed a normal appendix, and the patient

went through a typical run of t>'phoid fever. In spite of the

handicap of an unnecessary operation, he recovered; but the
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possibility of such an error, and often fatal consequences must

never be overlooked.

The difficulties in diagnosis have, however, been made very

much greater by the discovery that the appendix does share,

to a greater or less extent, in the intestinal lesions of typhoid.

One of the earKest suggestions of this sort is contained in the

case of Sands^*^ reported before the New York Pathological

Society in 1857. The patient died of general peritonitis, caused

by a perforation of the appendix, and the soHtary and agminated

glands of the small intestine had ''the appearance which they

often present in typhoid fever."

Buhpi had, three years before, reported the results of autopsies

in three cases of supposed typhoid fever, in which general

peritonitis and a perforated appendix were found. A more

convincing case was that of Murchison,^^ reported in 1865, in

which, in addition to extensive lesions in the ileum and cecum,

four typical typhoid ulcerations were present in the appendix.

Moore^^ presented four similar cases to the Pathological

Society of London in 1883. A further contribution was made by

Fitz,^^ who in 1891, reported 167 collected cases of perforating

typhoid ulcer, in 5 of which the appendix was the seat of the

perforation.

Rolleston,^^ in 1898, published the results of 60 postmortem

examinations made at St. George's Hospital upon patients dying

of typhoid fever, from which it appears that the appendix was

swollen in 5, ulcerated in 7, and perforated in 2. He adds one

case of perforation of the appendix close to the cecum, with

general intestinal ulcerations found at autopsy.

In the following year Hopfenhausen^^ reported a study of the

appendix in 30 autopsies performed during an epidemic of

typhoid in St. Petersburg; and although in but two cases were

typical typhoid ulcerations found, he found that in most of the

cases the appendix shared in the pathological alterations pro-

duced by the disease in the intestinal canal, the lesion in most

cases being limited to a marked cellular infiltration of its walls.

Christian found the appendix showing decided changes in
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19 out of 119 autopsies upon typhoid patients. Rostowzew,

quoted by Hesse/^ found an abnormal condition of the mucous
membrane of the appendix in 60 per cent, of the autopsies in

typhoid fever, but found only one case of superficial ulceration,

and in several hundred autopsies, but four cases of perforation.

These references to a few of the more important articles in the

literature of the subject, are enough to show that the appendix

frequently shares in the typhoid process, and that pathological

changes, amounting even to perforation, are a far from un-

common complication.

CHnically, these cases are usually grouped into three classes;

the first class includes those cases in which appendicitis is purely

accidental, occurring concurrently with typhoid in the same

individual, or in which a chronic appendicitis may be roused

into activity by typhoid fever.

In the second class the appendicitis may arise from a typhoid

affection of the lymph follicles or from an ulcer situated in the

appendix.

In the third class, appendicitis may follow typhoid fever,

appearing within such a brief time after the subsidence of the

fever as strongly to suggest a causal relation—a causal relation-

ship which is, however, fairly open to more than a reasonable

doubt.

The cases which occur within the first few days, or before

convalescence is really assured, would seem to me to fall within

the first or second group; and the third should be left to include

only those in which an interval of health has intervened between

the recovery from the typhoid, and the incidence of the appendi-

citis.

In this class would seem to belong the case referred by Stokes

and Amick,^^ in the Johns Hopkins Hospital Bulletin for 1905,

which is notable as the only reported case in which a culture of

Eberth's bacillus has been found.

A medical student who had had typhoid thirteen years before

was seized with a typical attack of appendicitis. At operation

the appendix was found three times its normal size, gangrenous,
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and about to rupture at its centre. The bacillus of typhoid

was found in cultures taken from two places, and was con-

taminated with the Bacillus pyocyaneous.

The Widal was positive, but instead of pointing to a recent

infection, as the authors seem inclined to believe, would it not

represent exactly what might be expected to occur in the case

of a typhoid carrier?

In any event it illustrates what seems to me a typical instance

of the so-called post-typhoid appendicitis. In this same group

should be included cases in which sharp angulation or stricture

have resulted from the cicatrization of a typhoid ulcer, as is

set forth by Hesse, ^^ though I have found no recorded example

of this form.

Of the other two classes, the first represents those cases in

which the appendicitis seems to be a purely accidental complica-

tion, and is best illustrated by the first and third cases, reported

in the very interesting paper by Perron, ^^ in the Revue de Chir-

urgie of 1905.

These were cases of acute appendicitis occurring near the end

of an attack of typhoid. In neither case was there anything in

the gross or microscopic appearance of the specimens to suggest

a true typhoid lesion, and in both the bacteriological examination

revealed a mixed infection without any trace of the Bacillus

typhosus. There is apparently no connection between the

typhoid infection and the concomitant appendicitis.

The second class includes the cases of true appendicitis typhosa,

in which typical typhoid ulcers are found in the appendix during

the course of the fever or at autopsy.

We have already referred to the observations of Moore,

RoUeston, Hesse, and others, which have established the existence

of typhoid lesions in the appendix at autopsy.

Five illustrative cases in which the evidence was obtained at

operation are quoted by Kelly ;^ three were from personal com-

munications from Dr. J. B. Murphy, one from Dr. MacMonigle,

and one from the Johns Hopkins Hospital records, and still

another case has been reported by Dr. J. N. Hall.^^^
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All of this evidence makes it very clear that typhoid changes

may and do occur in the appendix, similar in appearance to those

which are found in the lower part of the ileum and in the cecum;

and, further, that they give rise to an acute inflammation of the

appendix that may or may not terminate in perforation.

In none of the reported cases, so far as I have been able to

discover, has the presence of the typhoid bacillus been noted,

except in that already referred to in the report of Stokes and

Amick,^^ and that was in a patient who had had typhoid thirteen

years before.

In Walther's^^ case, reported in 1913, the patient's blood was

negative with Eberth's bacillus and with the paratyphoid A,

but strongly positive with the paratyphoid B; cultures from

the appendicular abscess disclosed the presence of the same

organisms.

Failure to report the presence of the true typhoid bacillus

may have been simply an oversight, and is perhaps of no vital

importance; but it seems to me that it makes the history of

the following case of special interest:

R. W., aged nineteen years, an active, athletic young man,

whose family and personal history are both good, was taken with

severe headache about December i, 1910, ten days after a possible

exposure to typhoid infection.

He had a high temperature when first seen, and in five days

had a positive Widal reaction; he entered the Worcester City

Hospital, December 7, where a second positive Widal was

obtained.

Typical rose spots over chest and abdomen were present

on December 11, and the spleen was readily palpable. Defer-

vesence was gradual, and the temperature reached normal on

December 15 and remained so until December 20.

At 1.30 in the morning of Decernber 20 he awoke with severe

abdominal pain, more intense in the lower right quadrant, and

accompanied by a spasmodic contraction of the right rectus.

He vomited once, his leukocyte count, which had been 7100

on December 12 and 8200 on December 14, had risen at 6.30 in
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the morning to 14,500; at 7.30 it was 15,000; at 9, 18,000; at

11.30, 17,300.

At I P.M. his temperature was 100° and his pulse 100. A
diagnosis of probable perforation was made, and the abdomen

immediately opened.

A mass was felt' in the region of the appendix, in the midst

of which was an ounce of thin pus, and an acutely inflamed

appendix, gangrenous at one spot and covered with a thick

exudate, but unruptured.

This was removed and the convalescence was uneventful.

The special point of interest was the report of the pathologist,

Dr. F. H. Baker, which I quote in full:

''Specimen consists of appendix and cultures from appendix

abscess. Gross examination shows appendix to be about 8 cm.

in length, uniformly thickened throughout, averaging 1.2 cm.

in diameter. "

It is acutely inflamed, with its distal third covered with a

thick, dirty, grayish exudate. The bloodvessels of the serous

coat are markedly distended. There is an ulceration about

5 mm. in diameter in the mucosa, about 3 cm. from the tip,

which extends down to the serous covering. The lumen contains

a small amount of pus and liquid feces.

Microscopic examination of sections at different levels shows

an acute infection everywhere, i. e., there is a marked poly-

nuclear infiltration of all coats of the appendix.

Sections through the point of ulceration show a characteristic

lesion of typhoid, i. e., in the lymphoid tissue of the mucosa

are areas infiltrated with endothelial leukocytes.

Cultures from the appendix abscess show growths of strepto-

cocci and motile bacilU. These bacilli were transplanted on

various media, and identified positively as bacillus typhosus

and the colon bacillus.

Stained sections of the appendix showed an intense infection

with non-gram staining bacilli in mucosa, and a similar infection

of streptococci throughout all structures of the appendix.

Anatomical Diagnosis. Typhoid ulceration of the appendix."
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In this case we have an instance of an acute gangrenous

appendicitis, occurring at the beginning of convalescence, from

an attack of t>phoid fever.

Its presence in the exudate and in the walls of the appendix

would seem to indicate that the bacillus of typhoid was taking

at least an active part in the process; and when we take into

consideration the presence of a typical typhoid ulcer, and the

cases already referred to, in which similar ulcerations have been

found in the course of the fever, I think we are entirely justified

in regarding them all as definite and logical sequences of the

intestinal infection.

I am further inclined to believe that careful pathological and

bacteriological examinations should show that some at least of

the so-called simple or accidental cases of appendicitis occurring

in typhoid fever are wrongly classified, and that true typhoid

appendicitis is really more common than present figures would

indicate.

When the inflammation of the appendix occurs after the tem-

perature has become normal, and the possibility of an intestinal

perforation has become very small, the diagnosis is not much

more difficult than in cases of simple uncomplicated appendi-

citis; although in my own case, I operated in the expectation

of finding a perforation.

The symptoms are not very unlike, and the indications for

operative interference are identical. The prognosis, however,

appears to be much more favorable when the lesion is in the

appendix than when it is in the intestine proper—largely perhaps

because there is so much less danger of fecal extravasation.

The importance of a rising white count must never be over-

looked. As pointed out by Gushing'-^ in 1900, "The appearance

of leukocytosis in the course of typhoid fever points toward

some inflammatory complication in its early stages."

In my own case, twice within eight days, the count had been

7000 and 8000, and within a few hours after the onset of the

pain it rose to 14,000 then 15,000 and in eight hours to

18,000.
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A similar rise is, of course, present in intestinal perforation,

and in every case is usually an indication for prompt surgical

interference.
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THE DIAGNOSIS OF APPENDICITIS IN EARLY
TYPHOID FEVER

By RANDOLPH WINSLOW, M.D.
BALTIMORE, MARYLAND

The appendix vermiformis is a vestigial organ which, like the

tongue, "is an unruly evil, full of deadly poison. " Its tendencies

to evil are shown on so many occasions that it is somewhat

noteworthy that it does not exhibit its malevolence in typhoid

fever more frequently than appears to be the case. Nevertheless,

it is by no means an unimportant factor in the surgical compli-

cations of this disease. While appendicitis undoubtedly may
coexist with typhoid fever in any and all of its stages, either as

a result of the invasion of the lymphoid structures of the appen-

dix by the typhoid bacilli or from the ordinary intestinal pyogenic

organisms, my attention has been directed especially to the

question of the diagnosis of appendicitis in the early days of

typhoid fever and to the advisability of operating in such cases.

The following case was the occasion of considerable chagrin

to me at the time of its occurrence and served to call my attention

to this subject.

Case I.—L. F., white female aged eighteen years, while at

work on August 9, 19 13, was taken suddenly with pain in the

right side and headache. Previous to this time she had been in

good health. On the tenth she was compelled to take to her bed

and so continued until she entered the University Hospital on

the thirteenth of the same month. On admission her temperature

was 102.6°, pulse 95, respirations 22. She had continuous pain

in the right iliac region and tenderness over McBurney's point,
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with muscular rigidity. She had had nausea and vomiting but

no diarrhea. The tongue v/as somewhat coated, especially in

the middle. The liver and spleen were not palpable. At this

time the hemoglobin was loo, and the leukocyte count 8200.

Widal reaction was not present. The urine showed a slight rmg

of albumin, a few granular casts and pus cells, sugar and acetone,

but no diacetic acid. A diagnosis of appendicitis was made

and laparotomy was done, under ether anesthesia, on August

14. A right rectus incision was made and the appendix removed

in the usual manner. This organ was somewhat injected and

slightly enlarged, but did not appear to be sufficiently affected

to cause her symptoms. The small intestines were reddened

and the retroperitoneal glands enlarged and I suggested the

probability of enteric fever as the cause of her symptoms rather

than appendicitis. She subsequently ran a typical typhoid

course, the Widal reaction becoming suggestive on the seven-

teenth and positive on the twentieth. She recovered and was

able to leave the hospital in exactly one month from the time

of her admission.

The other cases of similar character were operated on by my
colleagues at the University Hospital at about the same time

and they also serve to emphasize the difficulty of diagnosis is

these conditions

Case II.—S. W., white male, twenty years of age, was taken

suddenly with chilly sensations, on July 19, 19 13. On the next

day he again experienced chilHness and had several attacks of

vomiting. He developed fever and entered hospital on July 24,

five days subsequent to the onset. On admission his tempera-

ture was 103°, pulse 90 and respirations 25. He was distinctly

ill, with an anxious facies and tongue heavily coated with a

whitish-brown fur. No rose spots were present and the spleen

was not palpable. There was no evident pain, but the abdomen
was rather tender in all areas and deep pressure over the appen-

diceal region caused a distinct muscular spasm. On this date his

leukocyte count was 10,000 and hemoglobin 90 per cent. On
July 25 his abdomen was opened. The appendix was congested
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but not acutely inflamed, while a general hyperemic condition

of the intestines was noted. The appendix was removed and the

abdomen closed without drainage. The probability of typhoid

fever was recognized, and the subsequent course of the case

was typical of this disease, including a positive Widal reaction.

He died from typhoid toxemia on August 6, eleven days subse-

quent to the operation.

Case III.—H. D., white female, aged sixteen years, entered

University Hospital on July 6, 1913, complaining of pain in the

right side of the abdomen, with rigidity and tenderness on press-

ure, temperature 102.4°, pulse 122, respirations 22. She was

taken sick on July 4 with abdominal pain, headache and a stiff

feeling in the abdomen. A diagnosis of acute appendicitis was

made and an immediate operation was done. The abdomen
was opened under ether anesthesia, and a slightly inflamed

appendix was removed. The cecum and colon were also con-

gested. A chain of much enlarged lymphatic glands was felt

along the right side of the vertebral column. At this time the

Widal reaction was negative. She subsequently ran a typical

typhoid course and made a good recovery.

Blood examination showed polymorphonuclears 74 per cent.,

small mononuclears 22 per cent., large mononuclears 4 per cent.

Case IV.—Miss E., hospital nurse, aged twenty-three years,

was taken sick on December 3, 191 2, with malaise, pain in back

and slight fever. Subsequently the pain localized in the right

ihac fossa, with tenderness on pressure, but without much rigid-

ity. Widal was negative at this time and the leukocyte count

about 8000. Acute appendicitis was diagnosticated and lapar-

otomy done on December 12, 1912. The appendix was slightly

congested but not materially inflamed, and there was a peculiar

cyanosis of the small intestines. There was also considerable

glandular enlargement in the mesentery but no free fluid in the

peritoneal cavity. The appendix was removed and its mucous

membrane was seen to be thickened, with a few superficial ulcera-

tions. She ran a typical typhoid course and recovered in six

weeks. Widal reaction was positive in the second week.
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We have here four cases occurring in the same hospital at

almost the same time and treated by several different surgeons.

From the appearance of the appendices at the time of operation

and from the subsequent course of the cases, it is evident that

unnecessary operations were done during the active period of

a dangerous disease. Was this the result of lack of knowledge

on the part of the operators, or of negligence in the examination

of the cases; or are the difficulties in establishing a differential

diagnosis real and these mistakes excusable?

The cases here reported are too few to draw definite conclu-

sions from, but an analysis of the symptoms may at least be

interesting and perhaps suggestive.

Onset of the Disease. Case I w^as taken suddenly ill, with

headache and pain in the right side, while at work. She had

been in good health up to this time. Case II appears to have

had a general diffuse tenderness exaggerated on pressure in the

appendiceal area upon admission to the hospital. Apparently

the disease began five days previously with chilly sensations

followed by fever, and not with pain. Case III was taken sick

with abdominal pain, headache and a stiff feeling of the abdomen.

There is no history of preceding fever. Case IV was taken with

pain and slight elevation of temperature.

In three of these four cases pain appears to have been the

symptom that first attracted the patients' attention, and not

fever.

Chilliness and fever certainly was the prominent feature of

the onset of Case 11.

In Case I the temperature on admission was 102.6°, four days

after the onset, pulse 95.

In Case II temperature was 103°, pulse 90, five days after

the onset.

In Case III temperature 102.4°, pulse 122, two days after

the onset.

In Case IV temperature was about 100° when the patient

took to bed.
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Headache was noted in two cases as one of the initial symp-

toms, and nausea and vomiting in two cases.

The leukocyte count was 8200, 8000 and 10,000 in three cases,

and in one case the polynuclears were 74 per cent., small mono-

nuclears 22 per cent., and large mononuclears 4 per cent., but

the leukocyte count was not recorded.

The hemoglobin was 100 in Case I, 90 in Case II, and probably

not determined in the other cases.

On admission it is specifically stated that Case I had continuous

pain in the right iliac region, with tenderness and muscular

rigidity at McBurney's point.

In Case II there was diffused abdominal tenderness with dis-

tinct muscular spasm on deep pressure over the appendiceal

region.

In Case III there was pain in right side of the abdomen, ten-

derness but not much muscular rigidity.

In two cases it is recorded that the spleen was not palpable.

Diarrhea was not a prominent symptom in any of these cases.

In none of these cases was the Widal reaction positive at the

time of the operation, but became so in each subsequently. Rose

spots also do not appear at such an early period of typhoid fever.

In all these cases the appendix was somewhat congested, pos-

sibly thickened, but not acutely inflamed, while the large and

small intestines wxre also more hyperemic than normal.

The mesenteric and prevertebral chains of glands were also

markedly enlarged in most of the cases.

I beHeve this mistaken diagnosis of appendicitis in early

typhoid fever is by no means uncommon; and my purpose in

presenting this communication is more for the purpose of eliciting

information than for imparting it.

I confess that I do not know how we can avoid this mistake.

I am aware that Dr. Murphy lays down the rule that in appen-

dicitis pain always precedes fever, while in these atypical typhoid

cases fever always precedes pain. I do not think we should

accept this statement axiomatical ly. In many cases it will be

impossible to ascertain whether pain or fever was the initial
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symptom; and in some cases of typhoid fever pain appears to

have been the first symptom to attract the patient's attention.

Indeed, Osier says enteric fever may be ushered in with pain

in the abdomen and that ''on account of pain in the right iUac

fossa, fever and constipation, the diagnosis of appendicitis has

been made, and in two such cases at Johns Hopkins Hospital

laparotomy was performed." I think it probable that some

lesion of the appendix is present in these cases.

The leukocyte count is probably the most reliable diagnostic

sign, and it is usually low in typhoid fever and markedly increased

in appendicitis, though at times there may be a low leukocyte

count in serious and even fatal appendicitis.

I think also there is less muscular rigidity and tenderness in

these typhoid cases than in cases of genuine appendicitis. Head-

ache also is more common. Another possible factor in the diag-

nosis may be the time of the year at which the cases occur, as

three of the four cases here reported occurred in July and August,

months in which typhoid is especially prevalent.

In conclusion, I think it is a very unfortunate occurrence to

mistake a case of beginning typhoid fever, with abdominal pain,

for appendicitis and to subject such a patient to an abdominal

section. This can only be avoided by a careful consideration

of the history of the onset of the malady, to ascertain whether

fever or pain was the initial symptom; whether the pain was

sudden and severe or developed after prodromal symptoms

of headache, malaise and fever. If the abdomen is not markedly

rigid, even though pain and tenderness in the right iliac fossa be

present, and if the leukocyte count remains low, operation should

be deferred until a clear diagnosis is reached.

Am Surg 10



HEMORRHAGE AS A COMPLICATION IN TYPHOID
FEVER

By RICHARD H. HARTE, M.D.
PHILADELPHIA

The writer wishes to take this opportunity when the com-

plications of typhoid fever are being so fully considered, to present

and discuss more fully the subject of surgical intervention for

hemorrhage occurring during an attack of this disease.

It was the writer's privilege to present a previous paper which

was read by title before this body several years ago. Unfor-

tunately, no opportunity presented at that time for discussion

as to the expediency of the method of procedure described, a

method which may likely be considered too radical for practical

purposes by the medical profession, but one to which the favor-

able consideration by so distinguished a body of surgeons as this

would doubtless lend much weight.

Hemorrhage from the bowel resulting from ulceration of Peyer's

patches has been noted ever since Gerhard first discovered ty-

phoid fever, and recognized it as a distinct disease. It has been

regarded as one of its most fatal compHcations. Unfortunately

the condition is handled by the profession in much the same

manner as it was fifty years ago, by the use of opium, astringents,

ice, injections of hot water, now more recently by horse serum,

calcium chloride, and depending, at the same time, upon nature

to further assist the anxious and troubled physician.

Thanks to the experience and skill of modern surgery, the

dreaded complication of perforation has been robbed of many
of its terrors; so we feel that if hemorrhage is approached in
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the same spirit of consideration which perforation has received,

we shall have as gratifying results. Let us consider the subject of

hemorrhage in typhoid fever in the broadest and most radical

way; just as the question of perforation was approached twenty

years ago when the medical profession pronounced its surgical

treatment too radical to be considered.

Time and experience has proved the contrary. The mortality

has been reduced from 100 per cent, to 70 per cent., and doubtless

will be still further reduced.

The first step in dealing with these important cases is a decided

innovation, to wit: the surgeon and his medical colleague seeing

all critical cases of typhoid fever together, so that if a serious

complication arises, they may share together the responsibility,

and the surgeon may be much surer of his ground in expressing

an opinion than if only seeing the case for the first time, which

unfortunately is the usual procedure.

In this way, subjects for operation will not be permitted to

drift along until the conditions in the bowel are made manifest

by the unmistakable classical conditions accompanying typhoid

perforation.

In hemorrhage from the bowel during an attack of enteric

fever the conditions are not so patent, nor is the line of de-

marcation so sharply drawn. In typhoid perforation a resident

physician or an intelligent nurse can state with a fair degree of

accuracy when the patient demands surgical intervention.

Biit in hemorrhage from the bowel the conditions are different.

Hemorrhage is a much more common and frequent complication.

In many instances it will control itself without assistance other

than nature. Hemorrhage varies as to degree from simply a

little coloring or streaking of the feces with blood to the passage

of large blood clots or the escape of blood from the rectum in a

continuous stream. Again, we may have melena, or tarry-like

stools, which indicate hemorrhage high up in the intestine or

stomach. Occasionally in typhoid all the mucous membranes

are disposed to leak blood to a greater or less degree.

But the class of cases to which the surgeon may be of positive
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service are those having a distinct escape of blood from the

bowel for a definite period of time, and where the patient dis-

plays the classical signs of hemorrhage which has failed to

respond to the usual methods for its control. Here we may have

bleeding from a vessel whose edge may have ulcerated, or from

a larger ulcerated area in the surface of the intestine, with

continued and persistent oozing, which gradually saps the

strength and life of the patient. If radical measures are not

employed, and em.ployed quickly, to control the bleeding, the

patient succumbs.

It has been urged by many that it is impossible to find the

bleeding-point in intestinal hemorrhage. But so is it impossible

to state the exact point of a perforation until the abdomen is

opened and the perforation sought for.

Of course, a perforation is more easily detected than a bleeding-

point, for several obvious reasons, e. g., the* escape of gas and

(if large) possibly feces.

We have learned from long experience that the perforation

following an ulcerated Peyer's patch is nearly always in the last

18 to 24 inches of the small intestine. And conversely, we would

naturally expect to find the bleeding-point somewhere in this

area.

Now by what means may we detect, with any degree of

accuracy, a bleeding-point in the lumen of the intestine? And

when found, what means have we of controlling the bleeding?

In a former paper I described a method which I thought

might be of much practical value, based on a number of experi-

ments on dogs, where an artificial hemorrhage was produced in

the animal's intestine. In every instance the bleeding-point

was readily detected and could have been easily controlled by

a carefully inserted suture.

In order to detect the bleeding focus, we advised the trans-

illumination of the suspected portion of the bowel by means of

an electric light, such as is in ordinary daily use and attached

to the end of a flexible cord; or a small portable light, such as

is employed for clinical purposes. Either type of lamp can be
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readily sterilized by boiling and the remaining portion of the

light covered over with sterile gauze.

When the ordinary 25 Watt lamp is employed, it is well to

reduce the light-producing portion of the globe by some sort of

an extemporized diaphragm, so that the superabundant rays

are cut off and are only permitted to pass through the smoothed-

out portion of the intestine, which is held between the eye of the

operator and the electric light. In this way the suspected

bowel can be explored systematically until the bleeding-point

is detected.

It is important that the bowel should be held in direct contact

with the glass portion of the light, hence the need for perfect

sterilization. Should the bowel be filled with blood clots or

feces, these can easily be expressed, so that the passage of the

rays of light through the bowel shall be unobstructed. The

bleeding-point can then be easily detected, as a small jet of blood

coming from the mouth of a patulous vessel, or possibly as the

ooze from a large ulcerated area.

It has been objected that, with a highly inflamed and thickened

intestine, it will be difficult for the light to penetrate the walls

of the bowel, thus defeating our search. A few days ago I

experimented upon the region of a highly inflamed and thickened

appendix, in the stump of which could be seen the catgut purse-

string sutures in situ. A very easy and simple demonstration

can be made in the green room. Of course, here the blood cannot

be seen passing through the intestinal walls, but the feasibiHty

of the suggestion is apparent.

Having thus detected the bleeding-point, the ingenuity of

the surgeon is then called upon to deal with the conditions as

found.

In one case we found a distinct bleeding-point which was

easily ligated when the perforation was closed. If, on examina-

tion, a distinct bleeding-point is detected within the bowel,

a couple of fine catgut or silk sutures, carefully introduced,

will suffice. Or, if the site of the hemorrhage is a dangerous

one, and liable to be followed by perforation, a purse-string
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suture will serve a twofold object, namely, to control the hemor-

rhage and to fortify the wall of the bowel so threatened with

perforatiori. The bowel can then be dropped back into the ab-

domen and the wound closed.

The other, and more serious, type of hemorrhage is where the

bleeding comes from a large ulcerated surface without any

distinct bleeding-point. Here the wisest and best thing to do

is to make an artificial anus by opening the bowel and introducing

a soft, pliable drainage tube of good-sized caliber, packing

gauze around it. In this way two objects are accomplished:

(i) pressure is made on the bleeding surface, which will usually

sufhce to control the bleeding-point; (2) the involved loop of

the intestine is put at rest, which is always a controlling factor

in hemorrhage, just as a gastro-enterostomy will suffice to control

a bleeding gastric ulcer and permit it to heal.

The writer regrets that he has not had an opportunity to put

this line of thought into practical use in a large number of cHnical

cases, as only two have been brought to his attention. In one

the bleeding vessel was ligated when the perforation was closed

;

in the other an artificial anus was established and the bowel

packed around a soft drainage tube. In both the hemorrhage

was controlled without difficulty, but the condition of both

patients was that of extremis, and both succumbed shortly after

being returned to the ward, as the result of hemorrhage following

a long and exhausting disease whose course had been most viru-

lent from the onset.

In both cases the ordinary medical remedies had been employed

without any appreciable result.

Where conditions demand the estabUshment of an artificial

anus, this of course should be kept open until the disease has

run its course, and when the patient is in condition it can be

closed by operation.

It is not the purport of this short and fragmentary paper

to go into the question of typhoid hemorrhages. It is generally

acceded that hemorrhage in the course of typhoid is possibly

the most fatal complication that may arise, next to perforation.
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In our statistics at the Pennsylvania Hospital, which have

been carefully analyzed by Dr. Robinson, it has been found, as

before noted, a most fatal complication. In McCrae's analysis

of 23,000 cases of hemorrhage (Osier's System) 7 per cent, made

a fair recovery. As to the other 93 per cent., we must ask our-

selves whether our therapeutics or our surgery is at fault.

Dr. Keen, in his work on Surgery of Typhoid Fever , dismisses

the subject of hemorrhage in a few lines, saying how difficult

and impossible it is at necropsy to identify the bleeding-point

when the intestine can be freely laid open. How much more

difficult it must be during life to isolate a bleeding-point. Cer-

tainly, without the aid of transillumination of the bowel, his

surmises would be correct.

In summing up this important subject the surgeon is con-

fronted with the possibility of concealed hemorrhage within the

abdomen, and the rules are just as applicable for the control of

intestinal hemorrhage following typhoid fever as though the

hemorrhage followed a gunshot or stab wound, or a ruptured

ectopic pregnancy, or any other of the conditions indicating the

necessity for opening the abdomen and seeking for a bleeding-

point, to avoid disastrous results.

The writer is confident that the surgical profession must,

as time advances and opportunities present, recognize the

wisdom of dealing with these conditions somewhat after the

manner outlined in this paper. With growing experience and

improved technic, we see no reason why the percentage of fatal

hemorrhage in typhoid fever should not be reduced to as great

an extent as the operation for perforation has already reduced

the mortality of that most serious complication.

Before concluding, I wish to comment upon another class of

complication, which occasionally occurs in typhoid fever, and

which probably gives rise to many of the pre-perforation or pre-

hemorrhagic cases. I refer to the cases where the abdomen is

painful, tender, distended; the patient showing profound toxemia

resulting from absorption due to the ulceration of a large area

of the intestine, producing imperfect drainage and the consequent

absorption.
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These cases either die as the result of toxemia or perforate

or become hemorrhagic. It is the opinion of the writer that,

when these conditions are present, probably the best course to

pursue is to open the abdomen (either under a general or local

anesthetic) and make an artificial anus as quickly as possible,

thus draining the intestine. In this way, extreme cases of

toxemia and infection will be relieved, and many cases which

ordinarily would go on to perforation or hemorrhage will avoid

those dreaded complications.

We believe that dealing with this condition as above described

will afford the quickest and safest rehef. It is really only doing

what would be ordinarily done in any case of infection where

imperfect and unsatisfactory drainage exists.

In conclusion, we submit the following deductions

:

That the surgeon consult with his medical colleague daily

in all serious cases of typhoid fever.

That when hemorrhage is persistent, the ordinary remedies

having failed, the abdomen should be opened and the hemorrhage

dealt with in the manner described in the paper.

That in all cases presenting signs of pre-perforative or pre-

hemorrhagic state, with painful, distended abdomen and pro-

found toxemia, the abdomen should be opened and the bowel

short-circuited by an artificial anus.

To many this may seem a most radical suggestion, but we sub-

mit that if this method were employed, typhoid cases would be

less Hable to hemorrhage and perforation, and would be relieved

in great measure of the septic toxemias from which they suffer.



ACUTE CHOLECYSTITIS COMPLICATING TYPHOID
FEVER

By HOWARD A. LOTHROP, A.M., M.D.
BOSTON, MASSACHUSETTS

There are numerous surgical complications of typhoid fever

of which acute cholecystitis is one of the more uncommon. The

following case is an example of this complication.

J. J. C, entered a medical service of the Boston City Hospital

September 29, 1906, suffering from typhoid fever.

Previous History. Negative.

Present Illness. He had been complaining of general malaise,

frontal headache, pain in joints, and weakness for a few days.

Physical Examination. Male, aged twenty-eight years,

medium height and well nourished. General physical examina-

tion negative. On the abdom.en were a few rose spots; spleen

palpable. No abdominal spasm or tenderness.

October 7. Had shown no complications and was considered a

moderately sick patient suffering from t>^hoid fever. This

afternoon he had an intestinal hemorrhage and passed about four

ounces of blood. He was given morphin and an ice bag was

applied to the abdomen. Diet by mouth omitted for some hours.

There was no recurrence of hemorrhage during this illness.

October 23. Up to this time nothing unusual had occurred.

On this date the temperature rose to 104° from 101° on the

previous day, and the pulse rose to 120. There was some general

spasm of the abdominal muscles in the right half of the abdomen.

Palpation revealed no m.ass except that the spleen could be felt.

No further complication was in evidence and it is doubtful if a

cholecystitis was suspected.
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October 27. Patient had an attack of severe pain referred

to a point just below the right costal margin, accompanied by

more or less general spasm. This acute pain subsided and he

complained of a dull ache over the whole abdomen.

The above notes are extracted from the medical record.

I saw him in consultation about ten hours after the attack of

sudden abdominal pain.

Examination. Patient emaciated and pale; general condition

very poor; tongue dry and coated; peritoneal facies; abdomen
generally markedly rigid ; no distention; tenderness most marked
in the right lower quadrant. A diagnosis of probable intestinal

perforation with spreading peritonitis was made; perforation of

gall-bladder was not suspected nor examined for.

Operation. Ether. A right rectus incision was made, extend-

ing down from the level of the umbilicus. On opening the

peritoneal cavity considerable bile-stained fluid escaped. Ex-

ploration showed much fibrinous exudate and light adhesions

around the cecum and the coils of small intestine in that vicinity.

The usual signs of typhoid ulcers of the lower ileum were in

evidence but no intestinal perforation was found. In the region

of the gall-bladder were many fibrinous adhesions and it was

obvious that we had to do with a perforated gall-bladder. Hence

the original incision was closed quickly and the usual one made

over the gall-bladder. This organ was exposed by breaking down

the adhesions and bile-stained pus was observed escaping from

a small perforation on its inferior aspect, near the cystic duct.

Except at this spot, there appeared to be no gangrene of its wall.

A probe was passed and no gall-stones were detected. This

opening was closed with catgut sutures and covered with the

stomach and colon which happened to converge at this point

and were fastened there with a catgut suture to wall off the site

of perforation. The fundus of this considerably enlarged gall-

bladder was then opened and drained in the usual way with a

tube fastened in. An additional wick of gauze was passed be-

neath the gall-bladder.

This patient convalesced gradually without further complica-
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tion. There was some discharge of bile until December i and

the sinus finally closed about January i . The pus obtained from

the gall-bladder was reported to be ''sterile."

Historical. In 1880 Eberth demonstrated that a certain

bacillus was the cause of typhoid fever and subsequently it was

discovered that it is capable of producing suppuration. As early

as 1829 Louis observed a condition of acute suppuration in the

gall-bladder during an attack of typhoid fever. At autopsy

Futterer discovered typhoid bacilli in the gall-bladder in 1888,

and two years later Gilbert and Girode found these bacilli

in both the bile and the wall of the gall-bladder after chole-

cystectomy. In Keene's exhaustive monograph on Surgical

Complications of Typhoid Fever, written in 1898, only four cases

are recorded of operation for suppurative cholecystitis due to

the typhoid bacillus.

Condition of Normal Bile. In health it is supposed that

the bile of man and animals is sterile and experimentation shows

this to be true in animals. Bile recovered from a supposedly

normal gall-bladder in man during operation for other conditions

is generally found to be sterile. For example, in one series of

23 cases the bile was sterile in 18. Bile possesses very little,

if any, antiseptic quality against pyogenic bacteria; on the

other hand, it is found to be a fairly good culture medium for

typhoid and colon bacilli. In the presence of suppurative lesions

in the gastro-intestinal tract, bile frequently contains bacteria.

After Hgation of the common bile duct in animals, bile becomes

infected. Bacteria may be present without causing any lesion

of the gall-bladder, appearing in pure culture or mixed infection.

Mode of Entrance of Typhoid Bacilli; Occurrence of

Typhoid Cholecystitis. Typhoid bacilK may enter the bile

by one of three routes: (i) In most instances they enter by the

circulatory system passing through mucous membranes into

the bile; (2) they may be excreted directly by the liver cells

into the bile; (3) it is possible but improbable that they ascend

the biliary ducts directly from the duodenum.

As a rule, their presence alone is not enough to cause inflam-
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mation and it is the best opinion that they are present in the

bile in all cases of t>TDhoid fever. While they are supposed to

be absent from all other organs in a few weeks after the subsidence

of the fever, their stay in the bile may be indefinite. Their

persistence in the gall-bladder is probably due to a certain

degree of chronic cholecystitis which may not give rise to clinical

symptoms and signs. Occasionally, such instances occur without

a previously recognized attack of typhoid fever. Such patients

are known as typhoid ''carriers" and, of course, are dangerous

to the community. Typhoid bacilli frequently remain in the

gall-bladder many months and sometimes years after an attack,

often in pure culture. One instance of twenty-six years is

recorded.

Although bacilH are generally present in the bile during an

attack of typhoid fever, they do not frequently cause an acute

cholecystitis. In a large series of autopsies, where death was due

to typhoid fever, 2 per cent, were complicated by cholecystitis;

in a series of 2864 clinical cases, 18 are recorded as having had

cholecystitis, and in another such series of 895 cases i J per cent,

were so affected. In a series of 2000 autopsies after typhoid

fever at Munich only 5 cases of cholecystitis were found. Hence,

this is an uncommon complication.

The time of the onset is more often during the third week of

the fever and occurs with decreasing frequency as the case

progresses. It may come on during the convalescence or during

a relapse, and it has been known to occur independent of any

recognized attack of typhoid fever.

It may be that typhoid bacilli, unaided by other factors,

are capable of causing an acute cholecystitis but such cases are

probably exceptional. This is demonstrated by the fact that,

although bacilH are believed to be present in bile in about all

cases, this complication of typhoid fever is unusual. Bile stasis

from any cause favors the growth of bacteria which are often

found in pure culture without the presence of gall-stones. Such

attacks are probably provoked by edema, due to a certain amount

of inflammation of the ducts, giving rise to biUary stasis. In
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other instances of acute cholecystitis complicating typhoid

fever, gall-stones have been found. In one series of about 200

cases of acute typhoid cholecystitis, gall-stones were present

in 20 per cent. Hence, we are led to conclude that attacks

are provoked by obstruction to the escape of bile or by injury

from foreign bodies in the gall-bladder.

Pathology. The pathology does not differ from that pro-

duced by other pyogenic bacteria. We have to deal with an

acute catarrhal inflammation involving, primarily, the mucous

membrane of the gall-bladder and it may extend to such degree

as to destroy eventually the wall of the gall-bladder. We may
have a superficial inflammation of the mucosa or a more or less

extensive necrosis resulting in perforation. There may be

multiple ulcers of the mucosa. In most cases perforation occurs

near the cystic duct but it may take place at any point.

Symptoms. The symptoms and signs of acute cholecystitis

due to the typhoid bacillus are the same as those caused by other

pyogenic bacteria, but the clinical picture may be very different.

If the attack occurs during the height of the fever, it may be

entirely masked by the toxic condition and stupor of the patient,

and even go on to perforation of the gall-bladder before being

suspected. Many mild cases occurring at this time are probably

overlooked. If the attack comes on during the period of conval-

escence or later, the usual symptoms should be observed.

Pain in the vicinity of the gall-bladder is the first complaint,

but it may be referred to the epigastrium or, less frequently,

toward the right lower quadrant of the abdomen. It is more or

less constant and there may be exacerbations of sharp or colicky

pain. At about the same time the gall-bladder region is tender

and, according to the amount of tenderness, there is a varying

degree of muscle spasm over it. The above symptoms become

worse as the inflammation progresses. Very often one can

palpate a distended gall-bladder and it may be large enough to

produce dulness. There may be nausea and vomiting. These

are the early symptoms and such a condition would not be often

overlooked if a careful daily routine examination were made.
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This should be done in all cases and localized tenderness over

the gall-bladder should make one suspicious of such a compli-

cation.

Meanwhile, certain constitutional changes may be evident.

There may be chills or a sudden rise of temperature, if it had

previously reached normal, or an additional elevation, if already

above normal. The pulse is increased. There may be a leuko-

cytosis of from ten to fifteen thousand and this is significant,

because the leukocyte count is not increased in uncomplicated

typhoid fever. Jaundice is absent unless there is common bile

duct obstruction. The above is the picture of an attack of acute

catarrhal cholecystitis. The symptoms may gradually subside

spontaneously and complete resolution follow and, undoubtedly,

many such cases occur. On the other hand, the cystic duct

obstruction may persist and the nutrition of the gall-bladder

wall be so interfered with as to produce necrosis which, in turn,

is followed by perforation and escape of vesicular contents, with

or without the formation of adhesions. As a rule, a fatal peri-

tonitis follows unoperated cases.

The signs attending the perforation may be overlooked but

should not be if the case is observed with care and regularity.

The perforation is generally characterized by sudden pain, often

with collapse, soon to be followed by the typical signs of an acute

spreading peritonitis, which need not be considered here. The

symptoms attending perforation of the gall-bladder do not differ

very materially from those caused by perforation of the intestine,

which is both commoner and more difficult to cure and, therefore,

more serious. If, however, the possibility of a cholecystitis with

perforation is borne in mind, fewer errors in diagnosis will be

made. On opening the abdomen the presence of bile-stained

fluid will be conclusive evidence of the type of lesion.

Diagnosis. It would seem as though an attack of acute

cholecystitis ought to be detected in the majority of instances

provided the patient were watched carefully for this compHcation.

Local tenderness and spasm are the chief signs and these should

be somewhat in evidence notwithstanding the presence of marked
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toxemia and stupor due to the typhoid fever. Such a comphca-

tion should not escape detection after this period.

An enumeration of a hst of lesions for differential diagnosis

would include the following: intestinal perforation, right-sided

pulmonary lesions, gastritis, perforation of gastric or duodenal

ulcer, appendicitis, acute pancreatitis, peritonitis, from any

cause.

Prognosis. Because this complication is commoner during

the course of the fever, it is probable that the prognosis, other

things being equal, is more grave that when due to other pyogenic

bacteria. Many cases of acute cholecystitis, of varying degrees

of severity, resolve spontaneously but no one can predict the

outcome in any given case. In a series of 154 cases, 25 per cent,

perforated. The prognosis depends chiefly upon whether per-

foration takes place. With rare exceptions perforation is followed

by a fatal peritonitis when the case is left unoperated. The
outcome of operative interference depends upon many factors.

The condition of the patient already may be grave because

of the severity of the attack of fever. The lapse of time between

perforation and surgical intervention is a factor of the greatest

importance, as after any visceral perforation. Prognosis is

better if the attack takes place in the late stage of fever and

better still at a later period. Mixed infection adds to the gravity

as does also extensive cholangitis. The mortality in the various

series of operated cases of perforation as reported runs from

22 to 54 per cent.

Treatment. The treatment of cholecystitis due to the

typhoid bacillus does not differ materially from that due to

other pyogenic bacteria, although the operative mortality is

greater for obvious reasons. Primarily it is of the greatest im-

portance to have this complication in mind so that, when dis-

covered, its progress may be watched and appropriate treatment

instituted. Remembering that tenderness and spasm over the

region of the gall-bladder are the early and important signs, it is

a very simple matter to make a daily routine examination of

this area.



i6o lotheop: cholecystitis complicating typhoid fever

Operation should be avoided if possible because of the general

condition of the patient and because many of the cases are mild

and resolve spontaneously. If the symptoms increase in severity,

it is probably the best judgment to operate. If the gall-bladder

can be palpated, this means that there is distention due to

obstruction of the cystic duct. If not operated upon, such a

gall-bladder will probably empty itself only by perforation, and

this additional compHcation should be avoided if possible.

Hence, progress of the local signs without evidence of remission,

and the presence of a palpable gall-bladder are indications for

interference. If perforation of the gall-bladder has taken place,

life will depend, other things being equal, upon the promptness

of operation.

In many instances the necessary exposure and drainage of the

gall-bladder can be accomplished under local anesthesia. Every-

thing possible should be done to lessen shock; therefore, the

patient should be kept warm and dry, the operation should be

speedily accompHshed with as little manipulation as possible,

and the anesthetic administered with great care. Resection of

the gall-bladder should be avoided if possible for this adds extra

risk, although, under other circumstances, resection would be

the wise procedure.



A CASE OF ABSCESS OF THE LIVER IN TYPHOID
FEVER

IX WHICH THE TYPHOID BACILLUS IN PURE CULTURE WAS

OBTAINED FROM THE PUS

By a. E. HALSTEAD, M.D.
CHICAGO

While infections of the gall-bladder occasionally occur in

the course of typhoid fever, or as a sequel, either immediate

or remote, suppuration in the liver substance, either in the

form of a solitary abscess or multiple foci of suppuration, is

unusual.

In a recent review of one thousand cases of t^'phoid fever

from the records of the Cook County Hospital, of Chicago, I

found not a single case of typhoid liver abscess referred to. •

The subject of liver infections in t>^hoid has received some

attention in the past. Among those who have reported cases

are Osier, Belchoir of Breslau, Romberg (1890), Cassetto and

Sheldon. In 191 1 Eberts {Amer. Jour. Med. Sci.), reported

one case of his own and collected 29 from the literature. In

this paper the literature is thoroughly reviewed and the subject

dealt with in a very comprehensive manner. It is probable

that all the cases recorded up to 191 1 are included in Ebert's

collection. In reviewing the literature since 191 1, I have not

found a single case.

The paucity of recorded cases indicates that the disease

is extremely infrequent. This is evidenced by the cases examined

by Romberg. In 697 clinical cases he found but one abscess of

the liver. In the autopsy records of 1200 fatal cases, reported

Am Surg 11
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by Holscher, 12 were found in which foci of infection were present

in the liver. In some of the cHnical cases recorded, while the

abscess occurred during the course of a typhoid fever, it was not

directly due to typhoid infection. In cases occurring in the

tropics, symptoms of abscess preceded the typhoid infection,

and examination of the pus showed that many did not contain

tj'phoid bacilli, but were amebic abscesses, which appeared

during the course of a typhoid fever.

In a case of typhoid reported by Curschman the patient

developed a liver abscess in the course of a pyemia, the result

of infection from a decubitus. This abscess was of strepto-

coccus origin.

In the cases reviewed by Eberts, in only 12 of the 30 was the

Bacillus typhosus isolated. In 4 there was a mixed infection,

and in only 8 was a pure culture demonstrated.

When we consider the intimate vascular relation existing

between the ulcer-covered intestine in typhoid and the liver,

w^e marvel that infection from the ulcer is not more often con-

veyed to the liver through the radicles of the portal vein. It

is not alone by this route that infection may reach the liver

substance. We have remarked on the frequency of typhoid

cholecystitis. When infection of the gall-bladder exists, liver

infection may follow by direct extension from the gall-bladder,

or by way of the small veins of the gall-bladder, which communi-

cate with the radicles of the hepatic vein, or by extension through

the lymphatics of the gall-bladder, or along the bile ducts as a

cholangitis.

By far the most common way is through thrombosed radicles

of the portal vein that lie adjacent to the infected Peyer's

patches in the small intestine.

It must also be remembered that a suppurating focus anywhere

in the body may contain typhoid bacilli which may be carried

through the systemic circulation to the liver.

The extreme rarity of this condition leads me to report a

case of abscess of the liver occurring in the course of a typhoid

fever in which the pus from the abscess was examined and a

pure culture of typhoid bacilli was found.
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J. M., male, aged thirty-nine years; entered St. Luke's Hos-

pital, in service of Dr. Robert Preble, November 11, 191 1.

On entrance he complained of having been ill for about ten days.

He had a feeling of general malaise, muscular pains, chilly sen-

sation, repeated epistaxis, with pain referred to the right hypo-

chondrium. On entrance his temperature registered 106° F.;

pulse, 120; respirations, 20. Blood examination gave a posi-

tive Widal, with a polymorphonuclear leukocytosis of 17,500.

Blood culture gave typical growth of typhoid bacilli. The

abdomen was moderately distended and tense. The liver was

enlarged four fingers' breadths below the costal border, and

tender on palpation. Spleen moderately enlarged.

The patient ran an ordinary course of typhoid fever, of mod-

erate severity. Temperature reached normal at the end of

thirty days, and remained nearly normal during the succeeding

twenty days. At the end of this time he was discharged from

the hospital and returned to his home, still complaining of the

pain in the right hypochondrium. After being home for one

week, his distress became so great that he returned to the hos-

pital. The temperature was about normal on admission, but

his leukocyte count had risen to 22,000. His liver was still

large and excessively tender on pressure. Diagnosis of abscess

was made, and he was referred to me for operation.

An incision below the costal margin exposed the liver, w^hich

extended about four inches below the ribs. There was no adhe-

sion to the abdominal wall. There appeared on the superior

surface of the right lobe an indurated mass, the size of a man's

fist, which revealed on palpation a deep-seated fluctuation.

Incision evacuated about ten ounces of thick, yellow pus. The

abscess cavity was entirely surrounded by liver tissue. The

gall-bladder lay a considerable distance from the cavity toward

the median line, and appeared to be normal.

The cavity was drained in the normal manner. Recovery

without any complications ensued. The patient was discharged

with the wound completely healed, at the end of six weeks.
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DISCUSSION ON THE PAPERS OF DRS. MIXTER, GIBBON,
GAGE, WINSLOW, HARTE, LOTHROP, AND HALSTEAD

Dr. Roger T. Vaughan, Chicago.

I wish to present in abstract form some statistics on perforation

in t}^hoid fever. Dr. Halstead and I recently collected and analyzed

looo cases of typhoid occurrring in three years ending April i, 191

5

(see p. 450). In these 1000 cases 25 developed intestinal perfora-

tion. In 10 this diagnosis was verified by operation, in 8 by autopsy,

and in 7 was based solely on the clinical findings. Everyone of these 25

cases died. Intestinal perforation was diagnosed in 2 cases of typhoid

but no perforation found at operation; one of these two patients

died. One case was diagnosed perforation, refused operation, and

made an otherwise uneventful recovery. Two of the cases were

operated on the diagnosis of appendiceal perforation and one infected

ruptured ectopic pregnancy; a ruptured iliac ulcer was found. In

not one of the perforation cases was the diagnosis made before an

extensive peritonitis occurred. The difficulty lay in the inability

to diagnose a perforation early. We therefore attempted to make a

study of the symptomatology in perforation in typhoid to establish

a basis for more skilful diagnosis. There is now no time to give

analysis of the various symptoms in detail; suffice it to say there

appears to be no single symptom on which to base the diagnosis as to

the presence or absence of perforation. Particularly is this true at

the time immediately after perforation has occurred before any con-

siderable accumulation of fluid in the peritoneal cavity, which is the

time when diagnosis is most desirable. With the means at our dis-

posal at present there must remain a considerable percentage of

error in the early diagnosis of perforation, but a careful study of the

cases throughout their entire course and the proper weighing of

the clinical and laboratory evidence obtained with a weighing of the

symptoms to one another should produce distinctly better results

than have obtained thus far at the County Hospital, and make it

unnecessary for the internist to wait until the peritoneal cavity is

full of fluid. Exploratory operation should be more often tried in

suspected cases than has been the practice at the County Hospital

in the past.

There are two symptoms which have not had enough stress laid

upon them. One is well known to many, the disappearance of melena

from the stools with the occurrence of perforation, due to the fact that

the fluid from the perforation ulcer discharges into the free peritoneal
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cavity and not with the stool. The other symptom is the use of the

knee-chest position to determine the presence of fluid in the free

peritoneal cavity. Everyone has at times had trouble with fluid

and gas in the colon being difiicult of differentiation from free fluid

in the flanks. The same difficulty does not often occur where the

small intestine is in question, as here there is less in amount of free

fluid and gas. By turning the patient on his face if a periumbilical

dulness appears it is more Hkely to be due to free fluid than the dul-

ness in the flanks; only once have w^e made an error in using this

procedure.

Dr. Astley p. C. Ashhurst, Philadelphia.

At the Episcopal Hospital, Philadelphia, there have been done

86 laparotomies on patients wdth typhoid fever, since the first opera-

tion for typhoid perforation, July i, 1898. Of the whole number of

patients 15 recovered, and 71 died, a general mortality of 82.5 per

cent.

In 3 cases no lesion was found: two of these patients recovered

without further unfavorable symptoms; and one died, the course

of the disease being uninfluenced by the intervention.

In 3 cases peritonitis was present, but the causative lesion w^as not

found at operation. All these patients died: in one a perforation

of the ileum was found at autopsy; in another a perforation of the

gall-bladder was found at autopsy; and in the third no autopsy was

made.

In 4 cases peritonitis was present without actual perforation of

the intestinal tract; three patients died and one recovered. In the

first fatal case the abdomen was full of foul-smelling bloody fluid

and there were two large gangrenous areas involving the entire

circumference of the lower ileum; these were packed off with gauze,

but death followed in three hours. In the second fatal case there was

a large gangrenous intussusception, which was resected, death occur-

ring twelve hours later; autopsy showed the sutures firm and the

anastomosis (end-to-end) patulous, but another intussusception had

formed higher in the small intestine. In the third fatal case a suppurat-

ing mesenteric lymph node had ruptured. In the only one of these four

patients who recovered there was excess of abdominal fluid, the

intestines were highly injected, and there were several thin ulcers,

but no perforation. The abdomen was closed without drainage after

free irrigation, and the patient's convalescence appeared to have been

accelerated by the operation.

In 5 cases the appendix alone was affected: four times by an



166 DISCUSSION

incidental appendicitis (appendicectomy in all), with one recovery

and three deaths; and once by what appeared clinically to be a

perforation of a typhoid ulcer in the appendix, although histological

examination showed evidences of diffuse appendicitis. This latter

patient recovered after removal of the appendix. In addition to

these five cases of isolated disease of the appendix, the appendix

was perforated in one case and highly inflamed in another, in each

of which there was also a perforation of the ileum. The appendix

was removed in both cases, and the perforation of the ileum was
sutured. The patient with the inflamed appendix recovered, but

the case of perforation of the appendix terminated fatally.

In 3 cases there was a lesion of the gall-bladder. In the first of

these an empyema of the gall-bladder was drained, but the patient did

not recover. In the second case, already mentioned, the perforation

of the gall-bladder was found only at autopsy; while in the third,

cholecystectomy was done for perforation, and the patient recovered.

In I case a ventrosuspension of the uterus was done for pelvic

symptoms in a patient w^ho developed symptoms of typhoid fever

immediately after operation, and recovered after a typical attack of

the disease.

In I case there was a perforation of the transverse colon, w^hich

was sutured, but the patient died.

In 68 cases there was perforation of the ileum. Eight patients

recovered, and 6o died, a mortality of 88.2 per cent. Among these

68 patients there were 10 with more than one perforation of the

intestinal tract. All these 10 patients died; 8 had two perforations in

the ileum; i had three perforations in the ileum; and i had a perfora-

tion of the appendix. Another patient, who died, had intestinal ob-

struction high in the small bowel (from a kink) in addition to a per-

foration of the lower ileum. In one of the fatal cases already men-

tioned (the first ever operated on at this Hospital), the perforation

was found only at autopsy. In all the other 67 cases the perforation

was found and sutured.

If only the cases are considered in which a lesion (perforation of

intestine, gall-gladder or appendix lesion, threatening perforations,

etc.), was found and adequately treated, there were 80 cases, with 12

recoveries and 68 deaths, a mortaHty of 85 per cent.

This mortality, which is higher than that reported from some other

hospitals, is difficult to account for. If, however, the cases are groui>cd

according to date, a slight improvement is noted during the last six

years

:
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Total. Recovered. Died. Mortality.

1898-1903 (inclusive) .
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only prevent perforation subseuqently, but also relieve his extremely

toxic state. My advice was not accepted.

The boy's temperature continued to range from 103° to 104° F.,

and no improvement in his condition took place. A few days later,

September i, he had eight hemorrhages from the intestine during the

day, a total amount of 56 ounces of blood being passed. On September

4, at 5 A.M., he vomited. He seemed worse to the resident physician,

and was more rigid over the right iliac fossa. I was called again to see

him at i p.m. He had been having opium for the hemorrhages, and
was barely conscious: he was dull, speechless, and helpless -looking.

The abdomen was moderately distended, i^ery rigid, especially on the

right below the navel; there was no peristalsis. During the examina-

tion he had a sudden attack of propulsive vomiting (bile only),

without nausea. I made a diagnosis of peritonitis from perforation

or a leak without actual perforation.

Operation was done at 4.30 p.m. Ether anesthesia. Right rectus

incision of two inches gave exit to foul-smelling blood-stained fluid.

In the ileum, close to the cecum, were two gangrenous areas, that

nearer the cecum surrounding the entire circumference of the bowel

for a distance of four inches. There was no actual perforation. The
smaller area of gangrene was inverted into the lumen of the bowel,

and the larger was packed off with iodoform gauze. The time of the

operation was now eight minutes. A glass tube was passed to the

pelvis and left for drainage. Two pints of saline solution were given

intravenously before the patient left the table. Death occurred

four hours later. The culture of the peritoneal fluid gave a mixed

growth, including the colon bacillus.

I believe that operation was justified a week earlier, and that it

might have saved the patient's life.

My own individual experience in operation for the acute abdominal

complication of typhoid fever may be summarized thus:

Lesion.

Perforation of ileum .

Appendicitis ...
Perforation of appendix

Perforation of gall-bladde

"Laparotomie blanche"

Cases.

6

2

I

Recovered. Died.

o

o

o

* Two patients died from second perforations, occurring after operation.

Two were moribund at time of operation and died within four hours. One
lived thirty hours,

2 Case of diffuse peritonitis. Died after eight days from typhoid toxemia,

not from peritonitis.
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Dr. Charles N. Dowd, New York City.

In dealing with typhoid perforation physician and surgeon must

be in close association; otherwise good results are not to be expected.

The diagnosis is difficult, and the difficulty is enhanced by the wide-

spread expectation that the patients will give symptoms similar to

those of perforative appendicitis. Even in today's discussion much
has been said about pain, tenderness and rigidity. Now pain, tender-

ness and rigidity are correctly interpreted in appendicitis. If the

cases which Dr. Gibbon has tabulated and which Dr. Vaughan has

referred to, had shown pain, tenderness and rigidity as appendicitis

patients show them the mortality would have been slight. The same
physicians and surgeons who treated them regularly save considerably

more than 90 per cent, of their appendicitis patients.

There are three elements which add greatly to the difficulty of

diagnosis in typhoid perforation.

1. The apathy of the patient, which clouds all symptoms.

2. The limited outflow of intestinal content.

3. The location of the perforation, usually in the ileum, deep in

the abdomen.

The first is self-evident. The second is somewhat surprising since

we naturally compare the process with perforation of the stomach

by ulcer or perforation of the appendix or gall-bladder, but a small

perforation, in an intestine almost empty, may lead to a very small

leakage and a correspondingly small reaction; and nature's protecting

adhesions do much toward limiting the mischief.

The location of the perforation is very important, it is usually

in the lower part of the ileum wtU away from the parietal peritoneum.

Dr. Mitchell has called particular attention to inflammation thus

located. Since the parietal peritoneum has sensory nerves, and the

intestinal coating has only nerves from the sympathetic system, we
may expect pain when the parietal peritoneum is involved and we
need not expect pain when only the intestinal peritoneum is involved.

Even the perforation from a deep lying appendix may extend far with-

out marked symptoms. Far more can a similarly located small

escape of intestinal content progress in an apathetic patient without

giving the acute symptoms which are ordinarily associated with

intestinal perforation. We cannot blame the patient or the physician

for this; we must go on the basis that we can have a perforation

without severe symptoms, and we must be willing to operate on a

certain number of cases for the purpose of diagnosis.

Dr. Thomas W. Huntington, San Francisco.

I think we are coming to the point where we will perhaps get a

better understanding with our medical brethren in dealing with typhoid
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perforations. But before we go far there is one thing that we must
impress upon the mind of the internist, viz., that every single case

of typhoid fever presents a potential of perforation. If extreme

w^atchfulness were practised by the internist during the progress of the

disease we would be able to present a very different record from that

of today. In my personal experience I have had 90 per cent, mor-

tality, operating five times. In four cases the outlook was absolutely

hopeless when the abdomen was opened. In the fifth case a very wise

and far-seeing interne saved the life of his patient. So far as we
could learn the leukocyte count began to go up at 6 a.m. ; at 6.30 it

was still rising; at 8.30 it had reached 18,000, and the patient was

operated on at 9 a.m. I was summoned to the hospital by the interne,

who told me it was an operative case. We found a pin-hole opening

with but a small escape of bowel content. The patient made an

uninterrupted recovery. With such management we should have

at least 50 per cent, recoveries.

Dr. H. B. Delatour, Brooklyn.

I want to report the results of 9 cases of operation in typhoid that

have come under my personal care. Previous to operating in this

condition I had seen a number of cases in which general peritonitis

developed and in which operation did not seem advisable and I refused

to intervene, the patients succumbing after a certain length of time.

At the Norwegian Hospital the medical attendants and ourselves

agreed on the plan in all typhoid cases that the moment perforation

w^as suspected the house physician should notify the attending surgeon

at the same time he did the attending physician, and if the surgeon

got to the hospital ahead of the physician and deemed surgical inter-

vention advisable he should go ahead with the case. As a result of

following this plan in an epidemic we had in 1905-1906 we operated on

six cases of typhoid perforation. I had one case in private and one

case in the Jewish Hospital. The private case was not operated until

fifteen hours after perforation and he developed the symptoms of a

general peritonitis and died on the third day. The case in the Jewish

Hospital was operated within a few hours of the first symptoms and

recovered. Of the six cases at the Norwegian Hospital one case died

within two days, although there were no distinct signs of peritonitis;

one case died on the tenth day after operation without peritonitis,

apparently from the disease itself; one case we operated suspecting a

perforation and did not find it, but immediately the abdomen was

opened the patient became greatly shocked ; there being no evidence of

peritonitis the abdomen was closed; the patient died within three hours,
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and autopsy showed an extensive concealed hemorrhage. The other

cases all recovered. In these cases we immediately proceeded as soon

as the abdomen was opened to seek the ileocecal rfegion and follow the

intestine back from that point, and in four of the cases that recovered

we found one perforation and beyond that two other points at which

the intestine was nearly perforated. I believe in some of the cases in

which death follows that perforation at a second point may have

taken place. It is therefore important that we should examine the

entire length of intestine that is liable to perforation in all cases

after we have secured the point from which fecal material has been

discharged.

I should hesitate to put one of these patients in the knee-chest

position or to roll him over in order to make out the point whether

or not there was fluid in the abdomen.

I would like to report in connection with cholecystitis a case in

which I operated for acute cholecystitis for w^hich no cause could be

found at the operation, but the culture taken from the gall-bladder

showed typhoid bacilli, and the history obtained subsequently showed

the patient had had typhoid seven years previously.

In the cases of appendicitis occurring in typhoid it has been my
experience that where the appendix becomes involved in the early

stages of the disease it seldom goes on to perforation, whereas in the

later stages there is likely to be perforation of the appendix.

Dr. L. L. McArthur, Chicago.

I wish to speak in regard to this subject of perforation, not because

of any number of cases I have had, only operating four times, but

because of the anomalies I met. One of them w^as a case of suppurative

peritonitis supposedly from typhoid perforating ulcer but a perforated

typhoid mesenteric gland was found. In cases where we fail to find a

perforation in the intestine the glands should therefore be carefully

examined. Second, I operated upon a case that was diagnosed

very properly and promptly by the attending physician. Dr.

Thomas Lewis, perforation of the intestine. In that case I found

a perforation of the ileum 12 inches from the valve; but also a

perforation of the anterior surface of the ascending colon—two

perforations instead of one. This case made a nice convalescence

for fifteen days, but at the end of this time, his attending physician

sleeping in the room with him, he had another symptom-complex
of perforation, which pointed so closely to the former anterior per-

foration of the colon that I concluded my suture had failed to hold ; I

reopened the abdomen only to find a perforated typhoid cholecystitis.
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I drained the gall-bladder, found free bile in the abdominal cavity,

yet the patient made a good recovery. Two other cases I operated

on; in one case I sutured and closed the abdomen; in all the other

cases I drained. In the one case which I failed to drain, operating

five hours after perforation, thinking it safe to close the abdomen,

the patient died from a general peritonitis.

Dr Howard Lilienthal, New York City.

Dr. Harte's proposed partnership of the medical man and surgeon

from the beginning of the case of typhoid fever meets with my un-

qualified approval. I believe that in all cases complicated by dis-

tension hemorrhage is to be feared as well as perforation. Dr. Harte

has told us that in his cases of hemorrhage all the usual methods were

tried. One method, however, which should be usual I have not heard

mentioned. I refer to the well-known blood segregation by ligation

of the thighs. I have employed it in two cases of typhoid hemorrhage

and in tw^o cases of gastric hemorrhage and all four patients recovered.

A reduction in blood-pressure of from 40 to 60 points can be obtained

by means of an elastic bandage applied close to the body on both

thighs tight enough to impede venous return and to cause swelling

of the entire extremity and deep cyanosis. It is necessary to observe

the patient carefully in order that the blood-pressure may not fall

low enough to cause syncope. According to my observations it takes

about an hour for the blood-pressure to become normal after the

removal of the ligatures. This method should be used in all cases

while awaiting the arrival of the surgeon.

Dr. M. L. Harris, Chicago.

We should remember in these cases that the patient is not only

suffering from an acute general infection but from a very acute

peritonitis as well, not a plastic peritonitis as no exudate forms. In

the last two cases on which I operated recognizing this fact I opened

the abdomen as quickly as possible under local anesthesia, closed

the perforation, left the abdominal cavity wide open, did not attempt

to stitch it up at all, placed the patient in a permanent bath with the

water having free access to the abdominal cavity. Both patients

got well.

Dr. a. V. MoscHOWiTZ, New York City,

Allow me to reiterate that the prognosis of typhoid perforation

depends upon how early the diagnosis is made. The responsibility

of establishing the diagnosis devolves more upon the interne than
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upon his superior the visiting physician. The latter makes his

rounds once, or at the most, twice a day, while the interne watches

the case from hour to hour. Usually the internes are young men who
do not know much about t>^hoid perforation; I have found that the

more frequently perforations occur in an epidemic, the more likely

we are to have early diagnoses. One last point after the diagnosis

is established, only too often a great deal of time is lost in gaining

the necessary consent for operation; usually the patient is too sick

to give intelligent consent, and several hours elapse before com-

munication is established with the nearest relatives. I have always

advocated that consent for operation (should this become necessary),

should be required with all cases of typhoid fever upon their admission

to the hospital; by this means I believe that six to eight hours could

be saved to the patient.

Dr. James F. Mitchell, Washington.

Dr. Moschowatz has said what I wish to emphasize. To repeat

what Dr. Delatour said we are too prone to blame the medical man
in these cases and wait for an established diagnosis. What we should

do is to have perfect cooperation between the medical and surgical

internes. A series of cases w^hich I had the pleasure of following

with Dr. McCrae and Dr. Futcher in 1900 at the Johns Hopkins

Hospital illustrates this well. We followed 200 cases of tjq^hoid fever

and there was a standing order throughout the medical wards that

the resident surgeon as well as the resident physician should be called

whenever a typhoid patient had pain in his abdomen. In this series

we operated upon seven perforations with three recoveries. We
operated in a few instances where no perforation was found. These

were the most interesting cases we had and all of them recovered.

We rather felt that they were all benefited by the operation. Another

striking thing was that no perforation went unoperated. We did not

miss one in the whole series. The longest time which elapsed between

perforation and operation was a Httle over twenty-four hours. Those

cases which went to twenty or twenty-four hours were accompanied

by hemorrhage and for this reason the perforation was obscured. I

think another thing which tended to a greater mortality was the

fact that we did too much in those days, and I feel that it is best to do

as little as possible. Use local anesthesia and get in and out again as

rapidly as possible. After leaving Johns Hopkins and going into

private practice I had much worse results, a long series with no

recoveries, chiefly due to delayed operation. The past winter I had
two, and these were treated by Dr. Murphy's plan; quick incision,
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closure of the perforation and the introduction of a tube to the depths
of the pelvis. Both recovered.

Dr. John Bapst Blake, Boston.

One point I do not think has been sufficiently emphasized, and
that is that in the very sick cases the perforation should not be closed,

it should be left open; it thus becomes practically an enterostomy,

diminishing the general toxicity, making intestinal distension less,

and compelling abdominal drainage; it also saves a little time in the

operation. I am sure that this procedure is of great importance.

Dr. K. a. J. Mackenzie, Portland, Oregon.

I wish to recount certain features that developed in cases of typhoid

fever I observed several years ago. Dr. Gage's paper brought to mind
one special case. A young boy seven or eight years old having typhoid

fever presented suddenly all the symptoms of acute perforation, the

diagnosis of typhoid fever being estabHshed. Consultation with the

attending physician. Dr. Wells, and another colleague, resulted in

operation. I exposed the region that was apparently involved and
revealed an appendix that was surrounded by a large mass of glands,

typhoid lymph nodes. There was no perforation and no peritonitis.

I thought it would be proper to attack the condition and removed
the appendix together with the lymph nodes. I closed the abdomen
quickly and to my surprise the temperature, which had been very

high previous to the operation, subsided, not by lysis but by crisis,

and the patient went to a rapid recovery. Three months after-

ward, while making his convalescence at the sea coast, he had symp-
toms of acute obstruction and was brought quickly to the hospital

and operated on. He had an ileal intussusception which was relieved

by its extraction. During the last three years he has had chronic

intestinal obstruction which required operation and I found a loop

of ileum adherent by a thick band to the anterior abdominal wall

which caused its angulation, divided it, and he recovered. In the first

operation perhaps all the morbid anatomy was removed and, because

of its removal, the crisis took place immediately. The case is cited

because of this very striking feature.

In regard to perforations, four cases have been under my care

with one recovery. I had an opportunity of observing in these cases

that in looking for the lesion I found not always one perforation but

as many as three in one case. In one case the operation w^as disastrous

to the patient as the perforation was sealed by the omentum and

protected, and this fact became apparent only when the separation
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was made. I believe there are many perforations that are not dis-

covered. Many of the cases of typhoid which languish in bed with

distended abdomen, muttering delirium and subsultus, are cases of

perforation w^hich not infrequently recover. It would be interesting

if we could tell how many unoperated cases do recover. The mortality

of operation, under even the most favorable conditions, is too high.

Dr. a. J. OcHSNER, Chicago.

I wish to draw your attention to the possibility of reinfection with

typhoid bacilli causing typical t>^hoid fever from a patient's gall-

bladder. A patient, aged tw^enty-four years, w^ho had not been

exposed to typhoid infection either through food or water or contact

had a typical attack of typhoid fever, giving a history of having had

two previous attacks and one of gastric ulcer which was treated by
gastro-enterostomy. This patient had intermittent exacerbations of

cholecystitis. She had an attack of cholecystitis during her third

attack of.t5qDhoid fever, recovered from the typhoid fever, and I

removed the gall-bladder and found the typhoid bacilli ; so her second

and third attacks of typhoid fever were in all probability due to the

infection of her intestines from her own typhoid bacilli which she

had carried for seven or eight years in her gall-bladder. Any case of

acute cholecystitis during an attack of typhoid fever in my experience

will subside if the patient is placed on exclusive rectal feeding, with an

ounce of concentrated predigested food dissolved in three ounces

of normal salt solution given every four hours and large quantities

of salt solution by proctoclysis. In this manner it is possible to

tide the patient over the acute attack and to operate upon the gall-

bladder w^hen the patient has recovered from the typhoid fever and

is in a much better condition to bear the operation.

Dr. Dean Lewis, Chicago.

I would like to mention a case which resembles Dr. Mackenzie's.

This patient had symptoms of acute appendicitis coming on with a

chill, temperature of 104°, abdominal rigidity and tenderness. When
the appendix was exposed it w^as found to be adherent and somewhat
injected, but not enlarged. The ileocecal lymph nodes were as

large as small hickory nuts, and acutely inflamed, large hemorrhages

being found. The tenderness and rigidity at McBurney's point w^re

undoubtedly caused by these nodes, as the cecum w^as rotated, so

that they rested against the parietal peritoneum.

The appendix was removed, the lymph nodes being left. A blood

culture was made the following day and the paratyphoid organism
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was found. The patient had a crisis in forty-eight hours and made
an uneventful recovery. I believe that the appendix was the port

of entry in this case. Whether removal had anything to do with the

short course, it is difficult to say.

The second patient had been operated upon for acute attacks of

abdominal pain six years before I saw her. The appendix was re-

moved, but the attacks soon returned. The acute attack in which I saw
her resembled somewhat a perforation of a duodenal ulcer or an acute

cholecystitis. But a definite diagnosis could not be made and an opera-

tion was not performed. Four days from the beginning of the attack

a blood culture was made and the paratyphoid organism was found.

She was sick seven weeks with paratyphoid and recovered. Follow-

ing this she had several attacks which simulated gall-stone colic.

These attacks of violent pain were of short duration accompanied by
little or no temperature and no jaundice. When the gall-bladder w^as

exposed it was found to be white and thickened. No gall-stones were

found and the bile appeared to be normal. A paratyphoid organism

was cultured from the bile. The attacks have not recurred following

drainage and the organism has disappeared from the stools.

This case is especially interesting, as it raises the question as to

w^hether the first attacks for relief of which the appendix was removed

were not due to the paratyphoid organism, a general infection develop-

ing subsequently while the patient was having an attack. This is

impossible to decide. This patient was, however, a paratyphoid

and had been cured by drainage of the gall-bladder. The case will be

reported in detail by Jordan and Irons.

Dr. J. EwiNG Mears, Philadelphia.

I have listened with great interest and instruction to the paper

of Dr. Gibbon and to the extended discussion which has followed

its presentation. In the full and complete classification of the cases

submitted by him he has brought the study of the subject to the

knowledge which we have of it today covering the entire ground so

thoroughly that little, if anything, remains to be said.

As a part of the discussion I am moved, however, to call attention

to a paper presented by me to the Association on "The Propriety

of Surgical Interference in Perforating Typhoid Fever Ulcer," at the

meeting held in Washington, September 18, 1888—twenty-five years

ago, and published in Volume VI of the Transactions of the Associa-

tion. At that time it may be truly said the question of surgical inter-

ference in the treatment of perforating typhoid fever ulcer was new,

and I was able by a careful search of current medical literature to find
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recorded four cases only, in all of which a fatal result had occurred.

In chronological order of the cases in which laparotomy had been

performed, that of Professor Kussmaul of Strasburg takes pre-

cedence, reported by Professor Liicke in the Deutsche Zeitschrift fiir

Chirurgie^ B. xxv, 1886-87—a report of which was transcribed in a

paper upon the "Abdominal Complications of Typhoid Fever" in the

Medical News, November, 1887, by Dr. F. S. K. Morton. In this paper

Dr. Morton briefly reports the second case, communicated to him by
Mr. T. H. Bartleet, of Birmingham, England, who had performed

laparotomy in a case of perforating typhoid ulcer in November, 1886.

The third case was reported in the Journal of the American Medical

Association, January 28, 1888, by Dr. R. B. Bontecon, of Troy, N. Y.,

a Fellow of the American Surgical Association. In the Medical News
of December, 24, 1887, Dr. T. G. Morton, also a member of this Asso-

ciation, reported the fourth case in which laparotomy was performed

for the relief of perforating typhoid ulcer.

I have thought it desirable to include in this discussion reference to

these papers by reason of the value they undoubtedly possess as

the first cases reported in which surgical interference was resorted

to for the relief of the grave conditions accompanying typhoid fever.

From a surgical view-point they also have interest in the fact that two
different methods of operation were employed—one by suture and

one by resection of the intestine. In order to avoid the prolonged

exposure of the abdominal cavity necessary in the performance

of intestinal resection. Professor Liicke advised the production of an

artificial anus, which could be relieved later by an operation should

the patient survive. The value of this method moreover, is great as

it facilitates the free escape of the feculent contents and gas, thereby

encouraging the quietude of the patient and securing rest to the

intestine, which is of prime importance in its diseased condition,

with its coats weakened by the localized ulcerative process.

In the study of the subject as it was presented in my paper, an

effort was made to account for the failure of success in operative

interference, and the opinion was expressed that per se this alone

was not an influencing cause, but that it existed in the systemic con-

dition—in the degenerated and devitalized condition of the organs

and tissues caused by the infective process in active progress, the

patient being utterly deprived of the power to resist the shock of

operation, or in the condition of these structures beginning to recover

from the effects of the poison in milder form, extremely sensitive

to any rude impressions and wanting in tone and power of resistance.

It is in the latter condition alone that the surgeon may hope to achieve

success by surgical interference, and then only when such methods

Am Surg 12
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of operation are adopted as will reduce to the lowest point the shock

of operation.

Under the inspiration of the knowledge of the day upon this subject

it was deemed proper to formulate the following propositions:

1. Surgical interference is not justifiable and should not be in-

stituted in cases of typhoid fever in which perforation occurs when the

infective process is at its height.

2. In mild cases of the disease in which the pyrexia has not been

of high grade and in which perforation occurs at the end of the third

w^eek or later when the stage of convalescence is fully pronounced

laparotomy may be performed.

3. In all cases of operation laparotomy with the production of an
artificial anus should be the method employed.

In this day in the light of the knowledge which investigation and
experience have accumulated, may not the proposition be formulated

that surgical interference is justifiable and demanded in all cases of

perforating typhoid ulcer, no matter what the stage of the infective

process, in order to combat the inflammatory conditions of the peri-

toneum local, or general, inevitably consequent upon the escape of

the contents of the intestinal canal into the peritoneal cavity? May
it not be expected that the treatment of the ensuing peritonitis by
modern surgical methods will be conservative and curative in its

effects upon the morbid conditions involving the ileum which have

caused the perforating ulcer in this organ, and the operation will not,

therefore, become a complication in the process of recovery of the

patient?

Dr. F. W. Parham, New Orleans.

I want to report a case of typhoid with complications occurring

in a boy aged eleven years, the son of a professor of Tulane University.

This boy showed signs of perforation in the third week of an atypical

attack of typhoid. The internist deserves the credit of the diagnosis.

I was able to agree with him and urged operation at once. We opened

the abdomen, found the perforation, sewed it up without difficulty.

There was some free exudate. Some interesting complications then

occurred. Four days later signs of an abscess showed just below the

liver, I had to open this and put in anteroposterior drainage. Forty-

eight hours later clonic spasms took place in the right side localizing

the trouble on the left side of the brain. Without any anesthesia

and with a pulse of 170 I reflected an osteoplastic flap as large as the

palm of my hand. At the suggestion of Dr. Matas who assisted me
I removed the piece of bone. The child made a stormy convalescence

but finally got well. At the time I operated the abdomen there was



ACUTE SURGICAL COMPLICATIONS OF TYPHOID FEVER 1 79

some pus so that I put in a drain, but notwithstanding this he de-

veloped what we thought was a septic meningitis. When we lifted

the flap of bone from the skull and opened the dura we found a wet

pia from which we made smears, but no organisms w^re found.

Dr. Herbert A. Bruce, Toronto.

I would like to refer to a complication w^hich has not been men-
tioned which recently occurred in my practice, that of acute phleg-

monous cystitis of the urinary bladder accompanying typhoid fever

in the fourth week, necessitating a suprapubic drainage and sub-

sequently the removal of large pieces of mucous membrane from the

interior of the bladder because of blocking of the tube. I would also

allude to the case of a young physician with perforated typhoid ulcer

operated on eighteen hours after perforation, and developing two
weeks later a subphrenic abscess which was also operated on and this

was followed by recovery.

Dr. Francis T. Stewart, Philadelphia.

I would like to report 42 cases of perforation with 14 recoveries.

The patients operated on within the first twelve hours gave 50 per cent,

of recoveries. First I want to call attention to the making of the

diagnosis. As many of the perforations occur in the lower ileum and
as this ascends from the pelvis, most of the perforations are in the

pelvis, hence rigidity is often absent in the early stages. The tender-

ness is found through the vagina or rectum, and this form of examina-

tion should not be neglected. The other point I want to mention is

that I think it is a big mistake to hold these patients up on a bed-rest

in their weak and markedly exhausted condition.

Dr. John B. Roberts, Philadelphia.

Volvulus may occur. I have found only three or four cases of this

complication on record. I have operated on one such case and the

patient recovered. My belief was that perforation was the cause of

the symptoms.

Dr. Stephen H. Watts, Charlottesville.

A good deal has been said about the difficulty of diagnosis in

typhoid perforation. I want to mention a case in which the patient

himself made the diagnosis of perforation. This patient, who was being

treated for typhoid fever in the University of Virginia Hospital, was
suddenly seized with a severe abdominal pain, called the nurse and
said, ''I have what killed my brother." A diagnosis of t\q3hoid per-

foration was confirmed by operation and the patient made a good
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recovery. On inquiry it was found that his brother had died at home
a short time before of typhoid fever with perforation.

The case, cited above, emphasizes the fact that the diagnosis of

typhoid perforation is often not difficult if the mental condition

of the patient is good; the difficulty often lies in the fact that the

patient is very toxic and cannot tell us about his symptoms.

I wush to put on record nme cases of typhoid perforation, upon which

I have operated, with three recoveries and six deaths.

Dr. John H. Gibbon, Philadelphia (closing).

There are one or two more words I w^ould like to say with regard

to these cases. In the first place I want to say one reason our results

are as good as they are is the fact that we have had cooperation

at the Pennsylvania Hospital. We have a rule that whenever a typhoid

patient has pain in his abdomen the Chief Resident Physician is to

be called, and we got permission from every man on the medical service

excepting one, to have a surgeon called to a suspicious case first.

One physician never permitted us to operate on any of his cases with

two exceptions, and all are included among those which died without

operation. We must have some arrangement so that there is not

so much delay. At least half of these operations w^ere done by the

out-patient surgeon. They must be done by the men who are ready

to come at once to the hospital and should not be held for any chief.

Dr. McArthur asked about drainage in this series of cases. There

is one case operated on by Dr. Stew^art in which the abdomen was

closed without drainage after irrigation; this patient developed a

fecal fistula but finally recovered after drainage of a pelvic abscess

through the rectum. We have had one case of suppurating mesenteric

glands operated on by Dr. Le Conte.

With regard to the two new symptoms mentioned by Dr. Vaughan

I would hardly consider them of practical value. These patients

cannot be made to move their bowels and you therefore cannot tell

whether or not there is melena. Anyone of us I am sure would hesitate

to put the patient in the knee-chest position.

As to the number of perforations, Dr. Harte operated upon one

patient with one perforation in the appendix and three in the ileum,

and in spite of three distinct relapses after perforation he recovered.

We have had two cases where there were five perforations at the time

of operation and a number of cases of perforations in the large intestine.

With regard to the treatment, the question of enterostomy was

suggested by Dr. Mears, in 1888, in a very interesting article printed

in the Transactions of the Association. In one of his conclusions he

recommended that enterostomy be carried out.



CLINICAL NOTES ON SPLENECTOMY

By H. Z. GIFFIN, M.D.
rochester, minnesota

In June, 19 13, I^ published a detailed report of the" dinical

observations in twenty-seven cases of splenectomy. At the

present time it is my purpose to review not in detail, but

only in a general way the clinical characteristics of the fifty-

eight cases of splenectomy in our clinic since 1904.^ One of our

patients is alive and well eight years after operation. In this

instance the history was analogous to that of splenic anemia,

while the spleen showed pathologically a lymphocytic hyper-

plasia, not, however, with any definite evidence of malignancy.

The next longest period for which a patient has remained well

is seven years. In this instance there was a clinical history simi-

lar to that of splenic anemia, while pathologically the spleen

showed endothelial proliferation and the case might be said to

correspond to the Gaucher type of splenic anemia. One patient

has been alive and well for six years, two patients have been

in good health five years, two four years and three three years

after operation. Pathologically the spleens in these latter cases

showed a connective-tissue increase with an atrophy of the

Malpighian bodies.

Many types of splenomegaly are necessarily represented in

this series and any classification of the cases is, of course, open

^ Clinical Observations Concerning Twenty-seven Cases of Splenectomy,

Amer. Jour. Med. Sci., 19 13, cxlv, 781-796.
2 A complete study of the cases will appear in a series of papers on the

different types of splenomegaly.
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to discussion and criticism. On the basis of their clinical and
pathologic characteristics, they will be presented in groups as

follows

:

Splenectomies, April 6, 1904 to June 9, 1915

1. Splenic anemia 27 cases.

2. Gaucher type of splenic anemia 3
"

3. Pernicious anemia 7
"

4. Hemolytic anemia (marked splenomegaly) . . 2
"

5. Secondary infectious or septic splenomegaly . 5
"

6. Lues (marked splenomegaly) 2
"

7. Acquired (hematogenous) hemolytic jaundice . 2 "

8. Cirrhosis of liver i
"

9. Myelocytic leukemia i
"

10.' Lymphoma or lymphosarcoma . . . . . 3
"

11. Tuberculosis of spleen i
"

12. Wandering spleen 2
"

13. Acute febrile non-septic? splenomegaly ... i
"

14. Splenomegaly with marked eosinophilia ... i
"

Total 58 "

Splenic Anemia. In this group have been placed the twenty-

seven patients in whom the enlargement of the spleen was very

great and in whom splenomegaly seemed to be the primary

condition. The development of a severe recurrent type of

anemia with low color index and the absence of leukocytosis

were regarded as essential. Hematemesis occurred in a majority

of the cases. Pathologically all the spleens showed an increase

of connective tissue. Hemorrhage was a factor in the cause of

death in two instances, in one case occurring one year after

operation and in the other, five and one-half years. In three

other instances hemorrhage occurred two and three times at

different periods after operation, but the patients are at present

in good health. There were three operative deaths in the group,

while the total number of deaths was eight in ten years. It is,

therefore, evident that the patients in this group had a low

operative risk and an excellent prospect of cure.

Gaucher's Disease. Our three cases in which the spleen

showed evidence of endothelial hyperplasia occurred early in

the series. We have been unable to obtain a history of famiUal
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tendency in any of them. One of these patients is in excellent

health seven years following operation. In two patients the

spleen had probably been enlarged since adolescence.

Pernicious Anemia. Seven patients with pernicious anemia

have been operated on in our cHnic since August, 19 14, with

one operative death. A second patient died two months after

operation with severe anemia. The third patient, two and one-

half months after operation, is in very good health, with hemo-

globin at 70 per cent. In the fourth patient the condition of

the blood rapidly improved after the operation and the hemo-

globin was 75 per cent, in three months. The fifth patient,

nine months after operation, has gained twenty-three pounds,

the hemoglobin is 70 per cent, and the red blood count 3,026,000.

The last two patients are at present in the hospital. It is there-

fore seen that in our small series of splenectomies for pernicious

anemia there was one operative death, one death at two months,

while three of the patients showed marked temporary improve-

ment. Many patients with pernicious anemia have presented

themselves for diagnosis but we have hesitated to advise surgical

treatment.

Hemolytic Anemia with very Much Enlarged Spleen.

There were two cases of an unusual type in which the anemia

was severe in character but in which the typical count of true

pernicious anemia was not present and in which the spleen was

very much larger than that ordinarily seen in pernicious anemia.

The first patient (A7040) was operated on February 10, 1910.

The blood count showed a rather high color index, not, however,

above i and there were a few normoblasts and megaloblasts in

the smears. The spleen was very large, weighing 1640 grams.

After operation, showers of normoblasts occurred, a finding which

is quite unusual in any other type of splenomegaly save that of

pernicious anemia. The second patient was operated on Janu-

ary 23, 191 5. The spleen was enlarged early in the history of

the disease, apparently before the development of anemia, the

blood findings were similar to those of the first patient and the

spleen was large, weighing 11 20 grams.
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It is true that these two cases may in reality be pernicious

anemia, but the great size of the spleen, the fact that at no time

was the blood typical of pernicious anemia, and the further

observation that the enlargement of the spleen occurred early

in the disease, would rather lead to the conclusion that they

belong to a separate group in the production of which a disturb-

ance of splenic function may have been primary and in which

the reaction of the bone marrow was different from that in splenic

anemia.

Secondary Infectious or Septic Splenomegaly. Under

this heading have been placed five cases in which the enlarge-

ment of the spleen was not marked, in which the splenomegaly

did not seem to be a primary factor in the production of anemia

and in which there was evidence of preceding abdominal or

systemic sepsis. One of these patients is in good health five

years following operation.

Lues with Splenomegaly. There were two instances in

which large non-gummatous spleens together with secondary

types of anemia were present in patients with strong positive

Wassermann reactions. In one of these the liver was smooth

and specific treatment had been given elsewhere without benefit.

Splenectomy was followed by marked improvement. In the

other instance large palpable gummata were present in the

liver. These were very much reduced by specific treatment

before operation but the size of the spleen and the degree of

anemia were not affected. In this case improvement has also

been marked since splenectomy.

Acquired Hemolytic (Hematogenous) Jaundice. Two
cases have been classified as hemolytic jaundice. It is possible

that both of them might also be regarded as advanced forms

of cirrhosis (cholangitis) of the liver. The chronic jaundice,

however, was prominent in both of these patients and the

anemia was marked.

Cirrhosis of the Liver. One case has been regarded as

cirrhosis of the liver. In this patient neither was the spleen

large, nor the anemia marked. Advanced cirrhosis of the liver

was found at operation.
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Myelocytic Leukemia. A patient classified in our report

of 1 913 as a case of splenic anemia and so regarded by careful

observers in other clinics, but of whom it was noted at the time

that the blood picture was not entirely satisfactory for this

grouping, continued to be in fairly good health for five and one-

half years, after which the leukocyte count became increased to

64,000 with 14 per cent, of myelocytes.

Lymphoma or Lymphosarcoma. Our series includes two

cases of lymphosarcoma of the spleen. One of the patients

remained well for several years, but finally died with generalized

sarcomatosis nine years after operation. The second patient

was operated on July 3, 19 14, at which time there was no evidence

of metastases. After operation, however, general glandular

enlargement rapidly occurred and death supervened frve months

later. A third patient presenting a decided lymphocytic hyper-

plasia pathologically, but no definite evidence of malignancy,

is well eight years after operation. This case may be benign.

Tuberculosis of the Spleen. In 1904, a large spleen which

proved to be tuberculous was removed from a patient who at

the time of operation gave no definite evidence of tuberculosis

elsewhere in the body.

Wandering Spleen. Two cases of this t>3)e were operated

on because of pain resulting from twisted pedicle. These patients

are both alive and well three and seven years following operation.

Acute Febrjle Non-septic Splenomegaly. Several of the

cases in this series were very unusual in their clinical manifes-

tations and in the combination of conditions present. One ot

them w^as analogous in many ways to those cases occurring in

Egypt and reported as Egyptian splenomegaly and deserves

detailed description.

The patient was a man, aged thirty years, who gave a

history in which there was no record of previous disease.

He had seemed to be toxic and somewhat stupid for six

or eight weeks, while a remittent fever reaching 103 had

been present. There had been abdominal enlargement for

only two weeks, but no history of hematemesis, while ascites
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was present at the time of examination and the spleen could

be felt on ballottement. Wassermann test, Widal reaction,

blood cultures, etc., were negative. In spite of the history

of fever and the acute course of the disease, there was no

leukocytosis, but a definite leukopenia with a relative increase

of lymphocytes and anemia of the secondary type with hemo-

globin at 70 per cent. The patient remained under observation

for three months, the condition became less acute in character

and splenectomy was finally decided on. The spleen was very

large, weighing 1940 grams and the liver was somewhat cirrhotic.

(The patient remained weak after the operation, had three

hemorrhages from the bowels and finally died five months

following operation.) The acute course, the presence of high

fever, the rapid development of a very large spleen and ascites,

the absence of leukocytosis and other evidence of sepsis, and

the absence of jaundice formulate the picture of a most unusual

type of splenomegaly.

Splenomegaly with Marked Eosinophilia. As far as we
have been able to determine there is no case of this type to be

found in the literature. This patient was a man, aged thirty-one

years. He was first seen in our clinic in March, 1913. He had

had a continued fever which was diagnosed as typhoid eight

years previous and had complained of weakness since that time.

Transitory edema had been present for ten months and had

become extreme within ten days. At the time of his first visit

there was a general anasarca, on account of which he was placed

on milk diet and the edema disappeared in ten days. The

blood count at that time showed a secondary type of anemia

with hemoglobin at 69 per cent., and a leukocyte count of 15,400,

while the most remarkable feature was the presence of a 66 per

cent, eosinophilia. The patient was under observation for three

months during which time many blood counts were made and

verified by experienced hematologists and the eosinophils varied

from 58 to 77 per cent. Wassermann tests were negative; stools

were negative; and the examination of muscle for trichinae

was also negative although not entirely satisfactory. The great
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enlargement of the spleen persisted and operation was finally

decided on and performed in July, 19 14. The spleen weighed

2 1 10 grams. The patient has done well since the operation; his

leukocyte count, however, has risen to 138,000 of which from 75

to 80 per cent, are eosinophiles. There is very little basis for

speculation as to the possible etiology of this unique case.

Our series of 58 cases includes 27 of splenic anemia, 3 of the

Gaucher type of splenic anemia, 7 of pernicious anemia, 2 of

hemolytic jaundice, 5 of secondary infectious or septic spleno-

megaly, 2 of an unclassified type of hemolytic anemia with

marked splenomegaly, 2 of lues, 3 of sarcoma or lymphoma, 2

wandering spleens, and i each of myelocytic leukemia, cirrhosis

of the liver, and tuberculosis of the spleen. In addition, it

includes i case of acute febrile non-septic splenomegaly which

is analogous in its clinical course to Egyptian splenomegaly,

and I case in which splenomegaly was associated with an

extremely high eosinophilic count. Splenic anemia is, in our

experience, most favorable for surgical treatment. The opera-

tive risk is relatively low and the prospect for a return to normal

health excellent. Three of the seven patients with pernicious

anemia have shown temporary improvement up to nine months

after splenectomy. Removal of the spleen in non-gummatous

splenomegaly associated with syphiHs has been attended with

excellent results in two instances.



PATHOLOGY OF SPLEENS REMOVED FOR CERTAIN
ABNORMAL CONDITIONS OF THE BLOOD

PRELIMINARY REPORT

By LOUIS B. WILSON, M.D.
ROCHESTER, MINNESOTA

This study is a continuation of a previous report^ which

covered the pathological examination of 26 spleens removed at

operation or autopsy in the Mayo Clinic between November

14, 1905, and November i, 191 2, from patients in 18 of whom a

more or less positive clinical diagnosis of splenic anemia had

been made, and of two ''wandering spleens" removed at oper-

ation within the same period.

The present preliminary report covers the examination of

31 more spleens removed at operations between December 3,

191 2, and June 9, 191 5. Further study of the several groups

will be reported later. The cases have been studied clinically

by Gifhn,2 whose grouping is observed in the following brief

abstracts of the pathological protocols:

GROUP I.—CLINICAL DIAGNOSIS—SPLENIC ANEMIA

Case I (A76471).—F. B., male, aged thirty years; duration

of symptoms, six months; splenectomy December 3, 191 2;

weight of spleen, 1520 grams; notch distinct; marked perisplen-

itis over convex surface; capsule thickened; on section, tough,

hard, with marked fibrosis. Microscopic examination shows

diffuse hypertrophic fibrosis (chronic splenitis); pulp, i;* lym-

* The figures o, i, 2, 3, 4 indicate relative amounts.
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phoid tissue, i; reticulum, 4; endothelium of sinuses, i; pig-

ment, 3; amyloid degeneration, 3; arteriosclerosis, 3.

Case II (A77560).—M. P., female, aged twenty-four years;

duration of symptoms, twelve months; splenectomy December

28, 191 2; weight of spleen, 1770 grams; notch obliterated;

exterior nodular; on gross section, hard, firm, tough. Micro-

scopically there is diffuse hypertrophic fibrosis (chronic splenitis)

;

pulp, i; lymphoid tissue, i; reticulum, 4; endothelium of sin-

uses, 2; pigment, I ; amyloid degeneration, 3 ; arteriosclerosis, 3.

Case III (A82918).—O. N. T., male, aged thirty-three years;

duration of symptoms, thirty-six months; splenectomy April 25,

1913; weight of spleen, 2000 grams; four notches, one over tip;

exterior sHghtly roughened; no perisplenitis; on gross section,

fairly hard and tough; vessels thick walled. Microscopical

sections show diffuse hypertrophic fibrosis (chronic splenitis);

pulp, I ; lymphoid tissue, 2 ; reticulum, 4; endothelium of sinuses, 2

;

pigment, I ; amyloid degeneration, i ; arteriosclerosis, 3.

Case IV (A48060).—^W. A. C, male, aged thirty-four years;

duration of symptoms, twelve months; splenectomy April 2,

1913; weight of spleen, 600 grams; notch distinct but not

marked; surface smooth; slight perisplenitis at hilum; some-

what firm on section. Microscopically there is diffuse fibrosis

(chronic splenitis); pulp, 2; lymphoid tissue, 2; reticulum, 3;

endothelium of sinuses, 3; pigment, i; amyloid degeneration,

3; arteriosclerosis, i.

Case V (^^8907 5).—^N. B. S., male, aged thirty-five years;

duration of symptoms, six (?) months; splenectomy October

10, 1913; weight of spleen, 1030 grams; broad, flat, with well-

marked notch; surface sHghtly nodular; considerable peri-

splenitis; capsule thickened; on section, fairly hard and tough;

amyloid changes showing grossly (sago spleen). Microscopically

there is diffuse hypertrophic fibrosis (chronic splenitis); pulp,

2; edematous; lymphoid tissue, 2; edematous; reticulum, 3;

endothelium of sinuses, 3 ; edematous; pigment, none; amyloid

degeneration, 3; arteriosclerosis, 2.
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Case VI (A99539).—A. F. D., male, aged forty-live years;

duration of symptoms, forty-eight months; splenectomy Feb-

ruary 3, 1914; weight of spleen, 680 grams; thin, flat; marked
double notch; considerable perisplenitis; capsule thickened;

cuts rather easily; gross subcapsular amyloid changes. Micro-

scopic sections show diffuse fibrosis (chronic splenitis)
;

pulp, i

;

lymphoid tissue, i; reticulum, 3; endothelium of sinuses, 3;

pigment, none; amyloid degeneration, 2; arteriosclerosis, i.

Case VII (A109051).—S. F. R., female, aged forty-five years;

duration of symptoms, sixty months; splenectomy July 9, 19 14;

weight of spleen, 560 grams; very slight notch; gland normal

in shape; exterior slightly nodular; very little perisplenitis;

capsule not thickened; cuts readily; slightly harder than

normal. Microscopic sections show diffuse fibrosis (chronic

splenitis); pulp, i; lymphoid tissue, 2; reticulum, 3; endothe-

lium of sinuses, 3; pigment, none; amyloid changes, i; arterio-

sclerosis, I.

Case VIII (Ai 18388) .—C. H. B., male, aged twenty-four

years; duration of symptoms, thirty-six months; splenectomy

November 24, 19 14; weight of spleen, 900 grams; normal sym-

metry; very shght notch; surface nodular; slight perisplenitis;

capsule not thickened; on gross section, hard, firm, tough;

marked amyloid (sago spleen); vessel walls grossly thickened.

Microscopically, there is diffuse hypertrophic fibrosis (chronic

splenitis); pulp, 2; lymphoid tissue, 2; reticulum, 3; endothe-

lium of sinuses, 2 ;
pigment, I ; amyloid degeneration, 4; arterio-

sclerosis, 2.

Case IX (A 11 86 19).^—S. T., male, aged sixteen years; dura-

tion of symptoms, sixty months; splenectomy November 26,

1914; weight of spleen, 875 grams; elongated; marked notch

on each margin; marked perisplenitis; capsule thickened;

considerable subcapsular pigmentation in some areas; firm and

hard on section. Microscopically, there is a diffuse hypertrophic

fibrosis (chronic splenitis); pulp, 2; lymphoid tissue, 2; reticu-

lum, 4; endothelium of sinuses, 2; pigment, 2; amyloid degen-

eration, i; arteriosclerosis, 2.
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Case X (A 1 19565).—^A. M., female, aged sixty-one years;

duration of symptoms, twelve (?) months; splenectomy Decem-

ber 9, 1914; weight of spleen, 500 grams; elongated; deep single

notch; slight perisplenitis; exterior slightly nodular; cuts

readily; only slight increase in density. Microscopic sections

show diffuse fibrosis (chronic splenitis)
;
pulp, i ; lymphoid tissue,

2; reticulum, 2; endothelium of sinuses, 3 ;
pigment,©; amyloid

degeneration, i; arteriosclerosis, o.

Case XI (An 5696).—H. F., female, aged forty-four years;

duration of symptoms, one hundred and twenty months; splen-

ectomy October 21, 19 14; weight of spleen, 830 grams; elon-

gated; multiple notches on both edges; surface roughly nodular;

on gross section, cuts with some increased resistance; one large

infarct; considerable amyloid degeneration. Microscopically,

there is diffuse hypertrophic fibrosis (chronic splenitis); pulp,

I ; lymphoid tissue, 2 ; reticulum, 3 ; endothelium of sinuses, 2

;

pigment, o; amyloid degeneration, 2; arteriosclerosis, 3.

Case XII (A121871).—H. E., male, aged fifty-four years;

duration of s>Tnptoms, eight months; splenectomy January

13, 1915; weight of spleen, 950 grams; surface smooth; slight

perisplenitis; capsule not thickened; on gross section, fairly firm;

slight fibrosis. Microscopic examination shows a diffuse hyper-

trophic fibrosis of moderate degree (early chronic splenitis);

pulp, 2; lymphoid tissue, 2; reticulum, 2; endothelium of sin-

uses, 2; pigment,©; amyloid degeneration, o; arteriosclerosis, 2.

Case XIII (A77736).—C. B., male, aged twenty-six years;

duration of symptoms, twelve months; splenectomy January

13, 1913; weight of spleen, 2290 grams; gland broad; one small

notch; surface nodular; marked perisplenitis; capsule markedly

thickened; considerable amyloid (sago spleen); hemorrhage in

several areas with pigmentation. Microscopic examination

shows marked diffuse hypertrophic fibrosis (chronic splenitis);

pulp, 2; lymphoid tissue, i; reticulum, 4; endothelium of sin-

uses, i; pigment, 2; amyloid degeneration, 3; arteriosclerosis, 3.

Case XIV (A64405).—M. R. C, female, aged twenty-eight

years; duration of symptoms, thirty-six months; splenectomy
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April 9, 1913; weight of spleen, 1346 grams; thick, with small

notch; external surface slightly roughened; considerable peri-

splenitis; capsule slightly thickened; one large infarct; amyloid

degeneration (sago spleen). Microscopic examination shows

diffuse hypertrophic fibrosis (chronic splenitis); pulp, 2; lym-

phoid tissue, 2; reticulum, 3; endothelium of sinuses, i; pig-

ment, i; amyloid degeneration, 2; arteriosclerosis, o.

Case XV (A132194).—T. K., female, aged fifty-one years;

duration of symptoms, twenty-four months; splenectomy June

9, 191 5. Weight of spleen, 1200 grams; normal symmetry with

marked notches both borders; surface markedly nodular; very

little perisplenitis; gross section shows subcapsular amyloid

degeneration. Microscopically there is diffuse hypertrophic

fibrosis (chronic splenitis); pulp, 2; lymphoid tissue, 2; endo-

thelium of sinuses, 2; pigment, o; amyloid degeneration, 2;

arteriosclerosis, i.

SUMMARY OF PROTOCOLS OF GROUP I.—SPLENIC ANEMIA

It will be seen from the above protocols that the average

age of the patients with a blood picture of splenic anemia at the

time of operation was thirty-six years. The average duration

of symptoms was thirty-two months. The average weight of

the spleen was 1130 grams. This is a little higher than the

average weight (1048 grams) of the spleens from our 12 posi-

tive splenic anemia (revised clinical classification) cases re-

ported in 19 13. The average of the two groups is 1093 grams.

Few of the specimens equal the weights given by Lyon,'^ who

states that the average weight is 62 ounces (i860 grams). This

discrepancy is probably due to the fact that Lyon's figures

are drawn largely from autopsy reports, while ours are from

operative material, the spleen continuing to enlarge until death.

In general the change in the shape of the spleen is not so marked

as the change in size. In other words, the hypertrophy is evenly

diffuse except in those cases in which infarcts have occurred.
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The maintenance of the notch is important from the stand-point

of clinical diagnosis.

Histologically, the most constant features are the marked re-

duction of the pulp and l^Taphoid tissues with the great increase

of reticulum and the almost constant presence of amyloid degen-

eration and arteriosclerosis. Whether the diffuse hypertrophic

fibrosis is the result of inflammatory changes, has not been

accurately determined. I see no reason at present, however, to

change from the commonly accepted theory that the process is

one of low grade chronic inflammation. In this connection it

may be noted that Bunting has isolated a diphtheroid organism

in pure culture in four out of twelve tubes sown from the spleen

in our case No. 12.

GROUP II.—CLINICAL DIAGNOSIS—PERNICIOUS ANEMIA

Case I (A98774).—M. S., female, aged fifty-four years; dura-

tion of symptoms, three months; splenectomy December 11,

1914; weight of spleen, 360 grams; normal in contour with well-

marked notch; external surface sHghtly nodular; no perisplen-

itis; on gross section, cuts freely, firm but not tough. Micro-

scopically there is a well-marked lymphocytosis with a slight

fibrosis; pulp, 3; lymphoid tissue, 3; reticulum, 2; endothelium of

sinuses, 2; atrophic; pigment, i; amyloid, o; arteriosclerosis,©.

Case II (A112160).—D. Mc, female, aged fifty-five years;

duration of symptoms, twenty-four months; splenectomy

August II, 1914; weight of spleen, 300 grams; general contour

fairly normal; small notch on each border with deep groove

connecting the two; surface slightly nodular; no perisplenitis;

on section, capsule not thickened; cuts readily, though firm.

Microscopic examination shows a marked lymphocytosis with a

slight fibrosis; pulp, 2; lymphoid tissue, 4; reticulum, 2; endo-

thelium of sinuses, 2; atrophic; pigment, o; amyloid degen-

eration, o; arteriosclerosis, o.

Case III (An 2836).—D. D. B., female, aged forty-eight

yQars; duration of symptoms, thirty-six (?) months; splenectomy
Am Surg 13
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August 27, 1913; weight of spleen, 910 grams; short, broad,

thick, notch almost obliterated; surface sHghtly roughened;

on gross section, the gland is firm, hard, tough and very dark

colored. Microscopically, there is a diffuse hypertrophic fibrosis

(chronic splenitis); pulp, 2; lymphoid tissue, 2; reticulum, 3;

endothelium of sinuses, 2; atrophic; pigment, o; amyloid

degeneration, I ; arteriosclerosis, i.

Case IV (Ai 24257).—M. S., male, aged twenty-six years;

duration of symptoms, twelve months; splenectomy March

10, 191 5; weight of spleen, 500 grams; fairly normal contour,

with well-marked notch; external surface smooth; no peri-

splenitis; on section, organ is hard though not tough. Micro-

scopically there is a marked lymphocytosis and moderate fibrosis

;

pulp, 2; lymphoid tissue, 4; reticulum, 2; endothelium of

sinuses, 2; atrophic; pigment absent; amyloid degeneration,

i; arteriosclerosis, o.

Case V (Ai 27677).—C. H., male, aged thirty-five years;

duration of symptoms, three (?) months; splenectomy April

17, 191 5; weight of spleen, 186 grams; fairly normal in contour;

very slight notch; on gross section, fairly firm but not tough.

Microscopically there is a marked lymphocytosis with atrophic

fibrosis; pulp, i; lymphoid tissue, 4; reticulum,!; endothelium

of sinuses, 2; atrophic; pigment, o; amyloid degeneration, o;

arteriosclerosis, o.

Case VI (A 129678).—D. D. B., female, aged forty-eight years;

duration of symptoms, one hundred and eight months; splenec-

tomy June 4, 1915; weight of spleen, 486 grams; general con-

tour thickened; external surface slightly nodular; slight peri-

splenitis; on gross section, capsule not thickened; organ cuts

readily, though firmly; no fibrosis. Microscopically there is a

marked lymphocytosis with a slight fibrosis; pulp, 2; lymphoid

tissue, 4; reticulum, 2; endothelium of sinuses, 2; atrophic;

pigment, o; amyloid degeneration, o; arteriosclerosis, o.

Case VII (A128367).—J. N. D., female, aged forty-one years;

duration of symptoms, three months; splenectomy June 5,

191 5; weight of spleen, 500 grams; in contour, broad and thick,
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with very slight notch; external surface smooth; no peri-

splenitis; on section, organ is firm, but not tough. Microscopic-

ally there is a marked l>Tnphocytosis with a moderate fibrosis;

pulp, 2; lymphoid tissue, 3; reticulum, 2; endothelium of sin-

uses, 2; pigment absent; amyloid degeneration absent; arterio-

sclerosis absent.

SUMMARY OF PROTOCOLS OF GROUP II.—PERNICIOUS ANEMIA

The average age of patients with pernicious anemia was forty-

four years at the time of operation. The average duration of

symptoms was twenty-seven months. The average weight of

the spleens removed was 463 grams. Only one was less than

normal (195 grams). "^ The increase in weight is out of harmony

with our conception of the atrophy usually found in the spleen

in cases of pernicious anemia.^ Here, again, the discrepancy is

probably accounted for by the fact that in the last stages of

pernicious anemia the spleen becomes atrophic, while our figures,

based on operative cases, show an increased weight of the organ.

Cytologically the increase is mostly in the lymphoid tissue,

though it is worthy of note that in one case. Case III, there was

a well-marked fibrosis, this spleen weighing almost twice the

average weight of the glands in the series. The almost entire

absence of pigment in these relatively early stage cases is again

in contradiction to the usually accepted statement that in cases

of pernicious anemia the spleen is pigmented.

GROUP III.—CLINICAL DIAGNOSIS—HEMOLYTIC ANEMIA

Case I (A 12 2468).—J. B. McG., male, aged sixty-four years;

duration of symptoms, fifteen months; splenectomy January

23, 191 5; weight 6i spleen, 11 20 grams; organ very thick with

well-marked notch; external surface roughened; marked peri-

splenitis; on section, capsule is not thickened; organ is hard

and firm, but not tough; very pale; little amyloid. Microscopic-

ally there is a diffuse hypertrophic fibrosis with lymphocytosis
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(chronic splenitis); pulp, 2; lymphoid tissue, 3; reticulum, 3^

endothelium of sinuses, 2; swollen; no pigment; amyloid degener-

ation, 2 ; considerable hemorrhage.

GROUP IV.—CLINICAL DIAGNOSIS—SECONDARY INFECTIOUS

OR SEPTIC SPLENOMEGALY

Case I (A107092).—J. P. H., male, aged thirty-one years;

duration of symptoms, three months; splenectomy June 27,

1 9 14; weight of spleen, 700 grams; organ swollen; no notch;

marked perisplenitis; on section, gland is fairly firm, though soft

and riot tough; several small infarcts. Microscopically there is

a subacute splenitis; pulp, 2, necrotic; lymphoid tissue, 3;

swollen; reticulum, 2; endothelium of sinuses, 2, atrophic;

pigment absent; amyloid degeneration absent; no arterio-

sclerosis.

GROUP V.—CLINICAL DIAGNOSIS—SYPHILIS WITH

SPLENOMEGALY

Case I (A119102).—G. H. I., female, aged forty years; dura-

tion of symptoms, twenty-four months; splenectomy December

4, 1 9 14; weight of spleen, 900 grams; gland normal in contour,

with very marked notch and dorsal groove; external surface

slightly nodular; considerable perisplenitis; on section, organ

is firm, tough, and very dark colored. Microscopically there is

a diffuse fibrosis with a moderate lymphocytosis; pulp, 3; lym-

phoid tissue, 3; reticulum, 3; endothelium of sinuses, 2; atrophic;

pigment, I ; amyloid degeneration, o; arteriosclerosis, 3.

Case II (Ai 25899).—H. S. D., female, aged thirty-two years;,

duration of symptoms, ten (?) months; splenectomy April i,

191 5; weight of spleen, 570 grams; gland long and slender;

no notch; sHghtly roughened surface; considerable perisplenitis;

on gross section, organ is pale and firm, but not tough. Micro-

scopically, there is a moderate diffuse fibrosis; pulp, 2; lymphoid

tissue, 2; reticulum, 3; endothelium of sinuses, 2, swollen;

pigment, o; amyloid degeneration, o; arteriosclerosis, 2.
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GROUP VI.—CLINICAL DIAGNOSIS—HEMOLYTIC JAUNDICE

Case I (A41779).—J. T. G., female, aged fifty-one years;

duration of symptoms, forty-two months; splenectomy October

28, 1913; weight of spleen, 640 grams; gland broad, thick, with

well-marked notch on each border; surface rough; considerable

perisplenitis; on section, organ is pale, firm, and hard. Micro-

scopically, there is a moderate hypertrophic fibrosis; pulp, i;

lymphoid tissue, 2; reticulum, 3; endothelium of sinuses, 2;

pigment, i; amyloid degeneration, o; arteriosclerosis, i.

Case II (A86218).—^A. J. H., female, aged thirty-three years;

duration of symptoms, eighteen months; splenectomy June

30, 1913; weight of spleen, 900 grams; elongated; very slight

notch; external surface nodular; considerable perisplenitis;

on gross section, organ firm, hard, but not tough. Microscopic-

ally there is a hypertrophic fibrosis (chronic splenitis); pulp, 2;

swollen; lymphoid tissue, 3, swollen; reticulum, 3; endothelium

of sinuses, 2; pigment, o; amyloid degeneration, o; arterio-

sclerosis, I.

GROUP VII.—CLINICAL DIAGNOSIS—LYMPHOSARCOMA

Case I (A108557).—C. V., male, aged forty-five years; dura-

tion of symptoms, two months; splenectomy July 3, 1914;

weight of spleen, 1870 grams; very broad and thick; very deep

notch on border; surface rough and scarred by infarcts; on

section organ is soft and dark. Microscopically, there is a

diffuse lymphosarcoma; pulp, 4; lymphoid tissue, 4; reticulum,

i; endothelium of sinuses, i, atrophic; pigment, o; amyloid

degeneration, o.

GROUP VIII.—CLINICAL DIAGNOSIS—ACUTE FEBRILE NON-

SEPTIC (?) SPLENOMEGALY

Case I (An 7048).—L. J. L., male, aged thirty years; dura-

lion of symptoms, one (?) month; splenectomy October 27,
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1914; weight of spleen, 1940 grams; gland swollen; slight

notch; external surface smooth; some perisplenitis; on gross

section, organ is soft and dark colored. Microscopically, there

is a parenchymatous hyperplasia; pulp, 3; lymphoid tissue, 3;

reticulum, i; endothelium of sinuses, 3, swollen; pigment, o;

amyloid degeneration, o; arteriosclerosis, o.

GROUP IX.—CLINICAL DIAGNOSIS—SPLENOMEGALY WITH

EOSINOPHILIA

Case I (A81201).—F. H., male, aged thirty-one years; dura-

tion of symptoms, twelve months; splenectomy July 15, 19 14;

weight of spleen, 21 10 grams; organ very thick, broad; well-

marked notch; external surface rough; very marked peri-

splenitis; on section, gland is very soft. Microscopically there

is a marked parenchymatous h3^erplasia; pulp, 4; lymphoid

tissue, 2; reticulum, i; endothelium of sinuses, 2, swollen;

pigment, 3; amyloid degeneration, o; many eosinophils

throughout spleen tissue.

GENERAL SUMMARY OF THE SEVEN GROUPS

The cases of hemolytic anemia, lues, and hemolytic jaundice

resemble pathologically the cases of splenic anemia. The cases

of secondary infection, lymphosarcoma, acute febrile non-septic

splenomegaly, and splenomegaly with eosinophilia have little

pathologic relationship to either splenic anemia or pernicious

anemia. The lymphosarcoma case is a typical lymphoma whose

malignancy was shown clinically. The other three cases give

the general picture of an intense acute or subacute infection

causing hypertrophy and hyperplasia of all the parenchymal

elements of the spleen without material increase in the reticulum.

Our knowledge of the pathology of splenomegaly associated

with chronic changes in the blood has made slow progress largely

because except in rare instances we have been unable to study

spleens from such cases until the later or terminal stage of the
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diseases has been reached. Now that splenectomies are be-

coming more common, it is fair to assume that chnicians will be

on the lookout for large spleens in all cases of pathologic condi-

tions of the blood and that we may hope for opportunity to study

early pathologic changes in the glands removed at operation.

If any progress is to be made, however, we must sharply differ-

entiate the relative changes in the various histologic elements

of the spleen and these changes must be studied in correlation

with accurately observed clinical phenomena. At present the

clinical diagnoses of splenic anemia, pernicious anemia, second-

ary infectious anemia, hemolytic jaundice, Gaucher's disease, etc.,

are all lacking in clearness, a condition which must be materially

improved upon before an instructive parallel may be shown

—

if, indeed, any exists—between the several clinical syndromes

in their various stages and the pathologic picture present in the

spleen.
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SURGICAL CONSIDERATIONS OF SPLENECTOMY

By WILLIAM J. MAYO, M.D.
ROCHESTER, MINNESOTA

The safety of splenectomy depends on careful separation

of the attachments of the spleen and its delivery without injury

to the vascular pedicle; therefore, much depends on the size

and movabiHty of the spleen and the amount and vascularity

of its adhesions as well as on the thickness of the abdominal wall.

Incision. Bevan/ in 1897, described a most satisfactory

incision for operations on the gall-bladder and biliary passages

w^hich has been modified by various surgeons. A longitudinal

incision is made through the upper rectus muscle and extended

obliquely along the costal margin about an inch and a half from

it and up toward the ensiform cartilage. The longitudinal part

of the incision may be carried down to any desired length per-

mitting careful abdominal exploration. In this respect its value

in operations on the biliary tract is very marked as an appendix

may be removed or any necessary operation may be performed

on the pyloric end of the stomach or duodenum. This incision

made on the left side, is equally advantageous in gaining access

to the spleen. In working in the biliary region the longitudinal

part of the incision is best made in the inner half of the rectus

muscle; for splenectomy it is best made in the outer half. If

the incision across the rectus muscle is kept an inch or more

from the costal margin, this Httle flap, when caught with a cats-

paw, makes an excellent retractor.

Adhesions. In most cases in which splenectomy is necessary

the spleen is enlarged and adherent to the parietal peritoneum
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and diaphragm especially over the upper pole. These adhesions

differ greatly in their vascularity, being occasionally purely

vascular, composed of a small artery and one or more varicose

Fig. I.—The Bcvan mcisun tor spiencctomy, shown in upper figure.

Lower figure—method of using gauze pack for temporary hemostasis to

control bleeding of separated adhesions.
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veins. Since these vessels cannot be seen and controlled until

the spleen is loosened from its bed and drawn down, it is usually

best to separate them with the lingers as close to the spleen as

possible, trusting the control of any hemorrhage to a large gauze

pack until the spleen can be delivered and removed.

At times the spleen is firmly fixed in position by adhesions so

strong they must be divided by a cutting instrument. By making

an opening in the adhesions close to the splenic capsule and

loosening the spleen as far as possible by a combination of

enucleation and division a very adherent spleen may safely be

removed (Fig. i).

A subcapsular splenectomy, in the sense one speaks of a sub-

capsular nephrectomy, is not possible. The capsule of the

spleen is closely associated with the splenic pulp which is lacer-

ated in the attempt to remove it from within the capsule causing

great loss of blood. With a little care, however, the spleen can

be separated immediately at the capsule, leaving the attach-

ments in a condition so there will be comparatively little bleed-

ing. In this way the spleen can be quickly delivered and the

pedicle temporarily controlled by fingers or an elastic rubber-

covered pedicle clamp. The main thing to be accomplished is

to leave the separated attachments in such condition that a

gauze tampon will temporarily prevent bleeding. In two cases

in my earlier experience, the spleen was so firmly fixed with

vascular adhesions, I did not deem it wise to undertake splenec-

tomy.

Separation of the Splenic Ligaments. Much may be

learned concerning the normal relations of the spleen by

operative work on the cadaver. The most serious vascular

attachments are the vasa brevia in the gastrosplenic ligament

which pass to the stomach. However, the bulk of these

attachments can be delivered with the spleen since the stomach

can be drawn from the abdomen to a very considerable extent

before separating the gastrosplenic ligament. Unfortunately,

in a large adherent spleen, there may be vascular connections

in the deeper portion of the gastrosplenic ligament which pass
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inward and backward to anastomose with vessels along the

spine and the crux of the diaphragm. Since these must be

separated before the spleen can be eviscerated, early careful

adjustment of an adequate gauze tampon, for temporary con-

trol of hemorrhage, may be essential. The lienorenal ligament

has no great vascularity and can be readily separated. After the

delivery of the spleen, the remainder of the gastrosplenic liga-

ment and a leash of vessel4j)assing to the inferior border of the

spleen which connects it with, the splenic flexure of the colon,

is tied in sections. This completes the peritoneal and omental

attachments about the hilum and, by dividing a few adhesions

here and there, the spleen can be lifted up so that the vascular

pedicle lies completely exposed for at least two inches.

Pancreas. The splenic pedicle should be searched for near the

tail of the pancreas which,. if present, will lie in the pancreatic

notch of the spleen, behind the hilum. It can usually be readily

separated, a few ligatures applied to bleeding points, and then

dropped back into the abdomen. In three splenectomies, P
tied off a portion of the tail of the pancreas with the splenic

pedicle, in one case removing as much 'as an inch and a half,

without any harm resulting. The spleen was bleeding so freely

from lacerations that time could Ttot 'be spared for separation.

In the third case in which the splenic vessels were atheromatous

and would not hold a ligature I tied the splenic vessels together

with the body of the pancreas about three and one-half inches

from its tip with two ligatures of catgut, three-fourths of an

inch apart. The patient recovered without serious symptoms.

The pancreas has five independent sources of blood supply

w^hich protect its circulation. The pancreatic ducts have been

shown clinically and experimentally to have great powers of

regeneration. Fat necrosis as the result of escaping pancreatic

secretion from injury to the pancreas in this situation, apparently

is not to be greatly feared, probably because its secretions are

not activated by duodenal secretion.

Vascular Pedicle. In the average case the vascular pedicle

can be so thoroughly cleared that it may be easily ligated as a
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whole or in sections. The artery may be tied first, but all vessels

should be tied before any portion of the pedicle is cut. In spite of

Fig. 2.—Closure of splenic space by snaking catgut suture, to control oozing

of blood from deep-seated areas.

this precaution the spleen sometimes tears from the pedicle before

it can be ligated. This accident happened in one of my cases

—
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a fleshy patient. The spleen had a short pedicle which retracted

deeply, but I was able to grasp the vessels in my fingers and

hold them until forceps could be apphed. In this type of case-

it is better to grasp the entire pedicle with elastic rubber-covered

clamps^ which will temporarily compress without damage any

attached viscus, such as the wall of the stomach, until the splenic

vessels can safely be controlled. In two instances I have injured

the stomach because of its close attachment to the splenic pedicle,

in one case Kgating a portion of the wall of the stomach in the

pedicle. Fortunately there was no escape of gastric contents

and I was able to repair the damage. The patient recovered.

In the second case I was less fortunate. There were large varicose

veins in the gastrosplenic ligament and in making a thorough

exposure of the pedicle, one of the veins in the wall of the stomach

was torn. Unfortunately, tooth-forceps were used to grasp

the vessel and the fragile gastric wall was lacerated. There

was an escape of gastric contents into the bed from which the

spleen had been enucleated, and the patient died a few days

later from sepsis.

When the vascular pedicle has been carefully exposed, but is

too short for accurate ligation of the vessels, the two-forceps

method will be found very satisfactory. In this procedure,

two forceps are placed three-fourths of an inch apart on the

pedicle and the spleen cut away without regard to back bleeding.

A catgut ligature is thrown around the pedicle, below the proxi-

mal forceps, which is then loosened and the hgature tied in the

compressed area, while the distal pair of forceps steadies the

pedicle and prevents retraction. A second ligature makes the

pedicle secure.

There are undoubtedly some cases in which splenectomy is

indicated, but in which the condition of the patient or the attach-

ments of the spleen, make the operation inadvisable.

Two years ago P suggested the possibility of ligating part of

the vessels, believing that it would have an effect comparable

to the ligation of the thyroid vessels in hyperthyroidism. I

have not had an opportunity to carry out this suggestion and



2o6 mayo: surgical considerations of splenectomy

am not at all sure that it could be done with any degree of

accuracy unless the delivery of the spleen were accomplished

and in that event splenectomy would be equally easy and more

effectual.

John Gerster* has suggested ligation of the splenic artery at

the celiac axis, as a preliminary step in splenectomy, or in some

cases, as a method of producing atrophy of the spleen when it

would not be practicable to remove it. He has mentioned the

ease with which the celiac axis can be reached through the

gastro-hepatic omentum. The splenic artery certainly could

be conveniently tied at the celiac axis, or just where it lies at the

superior border of the pancreas.

Experimental ligation, of the splenic artery demonstrates that

the normal spleen will not become necrotic, but that it will

undergo atrophy. The blood supply from the splenic artery

to the pancreas and stomach which would be cut ofif by ligation

is not important and w^ould be well taken care of from the

numerous anastomotic branches of other sources.

Closure of the Splenic Space. This procedure is exceed-

ingly important. Compression with the large temporary tampon

will enable the smaller vessels to become sealed in a few minutes,

but in the deeper recesses of the wound, there will probably

be vessels requiring other treatment. With catgut on a small

curved needle, the raw space, beginning at the tied splenic

vessels, is closed as well as possible. The margin of the lieno-

renal ligament, on the outer side, is sufficiently firm to hold a

suture, but on the inner side such bits of tissue must be caught

here and there, as can be done safely, until the bleeding vessels

are compressed. The last sutures come well down on the diaph-

ragm and had best be appUed during cardiac diastole and during

expiration. In some cases the splenic space will be dry when

the tampon is removed and suturing is not necessary. To be

able to leave the wound dry is a great satisfaction and well

worth the little extra time taken to accomplish it. One of

my patients died of so-called secondary shock, due to failure to

control hemorrhage at a deep point, and in two of my earlier
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cases, before I understood the value of the snaking catgut suture,

I was compelled to leave a large tampon to control the oozing

(Fig. 2).

Drainage is not needed unless there has been injury to some

viscus. The after care is quite the same as that following any

abdominal operation.

Mortality of Splenectomy. The mortality of splenectomy

depends more on the type of case accepted for operation than

on the technical difficulties of the operation itself. If the

patient is in good general condition a small and movable spleen

can be removed with a death rate so low as to be almost acci-

dental. If the spleen is enlarged, but has considerable latitude

of motion, splenectomy may be performed with almost no mor-

tahty beyond the possible accidents of a serious operation.

But if the spleen is enlarged and adherent and the patient is

suffering from a high grade of anemia with myocardial and

renal changes, marked by edema of the lower extremities, or if

suffering from ascites, jaundice, high temperature, etc., the

mortality will necessarily be high. Even under these condi-

tions, surprisingly few patients die directly as the result of the

operation. In 14 of our patients edema of the lower extremities

was marked at the time of operation; 3 were unable to walk;

17 had ascites with coincident myocardial and renal changes,

7 were jaundiced, and 5 were suffering from high temperature

at the time of the operation. There were many combinations

of these conditions, all in connection with high grades of anemia,

yet there were but five deaths in the hospital from all causes,

in the 58 cases operated on. As shown by the postmortem, 2

of the 5 deaths were from preventable causes (hemorrhage and

sepsis)

.

In conclusion, I desire to express my early indebtedness

to J. ColKns Warren^ for his splendid paper "Surgery of the

Spleen," stimulating interest in the subject.
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A REPORT UPON ONE CASE OF SPLENECTOMY

By CHARLES L. SCUDDER, M.D.
BOSTON, MASSACHUSETTS

SplenicAnemia; Splenectomy; Mesenteric Thrombosis; Resection

of Intestine; Death. A Russian cap-maker, aged eighteen years,

entered the Massachusetts General Hospital April 26, 1914,

hospital number 195 177. The history is from the Medical Ser-

vice, which had very carefully studied and worked over this

case.

Family History. Mother living and well, but subject to nose-

bleeds lasting from five to fifteen minutes, about every three to

six weeks. The oldest brother has the same kind of nose-bleeds

as the mother. The grandfather on the mother's side also had

the same kind of nose-bleeds. There was no family history of

bleeding on the father's side. There were no bleeders in the

family or ancestors. Four brothers and two sisters are living

and well.

Personal History. No rheumatism, sore throats, jaundice or

malaria. Has had three attacks of bleeding as follows:

First, when eight years old, had a swelling in the right hypo-

chondrium the size of a cocoanut, with pain and question of

fever. This had to be opened within a week, and ''one-half a

pail of blood and white material was obtained." Remained in

bed for three months because of weakness. No more bleeding

or ecchymosis, but one year later a lump in the left side under

the ribs began to appear and within one month reached its

present size, remaining the same until now. Dull pain limited

to the tumor mass has continued.
Am Surg 14
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Second, when fifteen years old, suddenly and without cause

had bleeding from nose and mouth; ecchymosis over the body.

The nose was packed but the bleeding continued twelve hours.

He remained in bed for three weeks and did not work for three

to four months.

Third, one week before entrance to the hospital he was feeling

all right. He rode a bicycle and got very heated. During the

night his nose began to bleed, but stopped by morning, when his

mouth began to bleed, and bled all the week, although the

patient kept at work. One day after onset his arms and legs

became black and blue, but this did not last. He gave up work

at the end of the week because of weakness, and his nose begin-

ning to bleed again, he came to the accident room for treatment.

Nose was packed and he was sent to the ward for study.

Physical Exa^nination. Poorly nourished and fairly developed

boy, very pale. Skin bluish tint, dry and harsh, with minute

ecchymotic spots over the body, pin-head in size. Many large

ecchymotic areas bluish black in color. On left shin is such a

spot with raised hard lump in the centre whose crater is yellow-

ish-white. Many of these areas have hard nodules in the centre

which are not raised. Sclerae bluish. Mucosa very pale. Tongue

clean. Teeth sound. Slight pyorrhea. Throat pale, tonsils

slightly enlarged. Glands: Chain of small glands down side

of left neck and also in left axilla. Heart: Apex seen and felt

in fourth space. Sounds regular, fair quaUty. One rough, blow-

ing systolic murmur heard at third space left, also heard through-

out whole precordia. Pulmonic second sound louder than aortic

second sound. Pulses equal, fair volume, low tension, walls not

felt. Chest barrel-shaped. Whole right chest seems dull.

Flatness, diminished breathing, and fremitus at the base. A
few fine rales on deep inspiration. Abdomen: Large, bulging

on sides, lax, tympanitic, no dulness in flanks, and no shifting

dulness. To the left of the median line below umbilicus, extend-

ing almost to pubes, there is a hard mass the size of a large plum,

slightly tender, movable laterally in abdominal wall. Liver

dulness from fifth rib to costal margin. Edge not felt. Spleen



scudder: splenectomy 211

extends 14 cm. below costal margin in the nipple line, easily

palpable and movable, notch felt at costal margin, non-tender.

Kidneys not felt. No costovertebral tenderness. Rectum:

No mass in the pelvis.

X-ray of chest May 5. Several small, dense, white glands

scattered about lung roots, and markings running toward apices.

Otherwise chest negative.

Urine: Cloudy; 1030 to 1018; no albumin; no sugar; acid;

no blood; urates rare. G. U. cells; occasional red blood cells.

Blood: Wassermann negative.

April 26. White blood cells, 8000; hemoglobin, 35 per cent.;

red blood cells, 2,980,000. Smear: Neutrophiles, 84 per cent.;

small mononuclears and large mononuclears, 12 per cent.;

eosinophiles, i per cent. ; transitionals, 3 per cent. Reds, marked

achromia. Variation in size and shape. No polychromatophilia

or blasts. Blood platelets much reduced (two seen).

April 26. Transfusion of 600 c.c. of blood brought hemoglobin

from 35 per cent, to 50 per cent. Additional transfusion of

150 c.c. of blood brought hemoglobin from 50 per cent, to 55

per cent.

April 26. Coagulation time ten minutes thirty seconds.

April 27. Coagulation time four minutes, thirty seconds.

April 27. Blood cultures all sterile.

May 7. Hemoglobin, 55 per cent.; white corpuscles, 3800;

red corpuscles, 2,536,000. Smear: Neutrophiles, 63 per cent.;

small mononuclears and large mononuclears, 33 per cent.;

eosinophiles, i per cent.; transitionals, i percent.; mononuclears,

2 per cent. Achromia. Slight variation in size and shape.

One megaloblast.

May 27. Hemoglobin, 58 per cent.; white corpuscles, 3,800;

red corpuscles, 2,800,000; blood plates rare. Coagulation time

five minutes. Stools markedly positive for guaiac test. Neutro-

philes, 55 per cent.; basophiles, 45 per cent.

May 22. Bleeding started again from nose and stopped with-

out packing after a short time. The family consented to opera-

tion for the removal of the spleen, and preparation was started.

There was no further bleeding.
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On May 29. Exploration under gas and ether anesthesia

showed no free fluid in the abdomen. The abdominal incision

oozed more than normally, but not more than usual in an anemic

individual. The spleen was attached by multiple adhesions

to the parietal peritoneum, omentum, transverse colon, and

gastrocolic omentum. The adhesions were divided and the

spleen removed with practically no loss of blood except for a

shght back oozing from the spleen.

The patient did well following the operation. His tempera-

ture gradually came down, and he was very comfortable and

happy. He looked better and felt better than before the opera-

tion. On June 5 the wound was clean and solid.

June 7. Patient began to have cramp-like abdominal pain

of short duration relieved by enemata. The abdomen was soft

and he was sleeping soundly. The abdominal pain increased

in frequency and severity and on June 11 the patient appeared

to be really sick. He was not relieved by enemata or by cathe-

terization, and he began to vomit. A flat tumor was felt over

the symphysis. The stomach was washed but only a few ounces

of bile-stained fluid was obtained. The abdomen was dis-

tended, soft to palpation, but everywhere tender.

June 12. The pulse rose to 150 and the patient was in very

poor condition. The abdominal pain was extreme, but the

abdomen was soft. Repeated enemata failed to bring gas results.

There was evidently intestinal obstruction. Operation was

decided upon and under ether anesthesia a seven-inch median

incision was made with the escape of considerable free fluid,

disclosing a blackened, distended small bowel. This appeared

to be gangrenous ileum due to mesenteric thrombosis. The

diseased bowel was removed, leaving a margin of safety of

from four to six inches on either side. During the division of

the mesentery thrombic plugs were expressed from the mesen-

teric veins. An end-to-end anastamosis was done.

The patient made a satisfactory ether recovery, but the

pulse remained very rapid and of poor quality. Transfusion

was considered but no donor was available in time. The patient
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gradually failed and died on June 12, during the afternoon

following the operation. No autopsy was allowed.

The blood examination on June 8 showed the hemoglobin ta

have risen to 75 per cent. The white blood cells were 12,000 and

the red blood cells were 4,800,000.

The pathological report upon the spleen on May 29 was as

follows

:

Spleen 32x13x6 cm., smooth surface, section reddish with

prominent trabeculae. There was an adherent thrombus at the

opening of the splenic vein. Microscopic examination showed

well-marked follicles and vessels with a considerable area of

rather hyaline connective tissue about them. The pulp of the

spleen showed rather a proliferation of endothelial elements.

In some sections the blood capillaries were distinctly enlarged

and dilated.

Diagnosis : Hypertrophy.

(Signed) W. F. Whitney, M.D.

The pathological report upon the intestine removed on June

12 was as follows:

Portion of the small intestine 3 meters 40 cm. long, which is

brownish-black and necrotic. The mesentery is very much
thickened, and on section there are numerous veins filled with

thrombi. Microscopic examination of sections taken from the

mesentery shows the veins widely dilated by a thrombus and the

enlarged portion of the mesentery filled with scattered areas of

cells and extravasated blood.

Diagnosis: Venous thrombosis with infarction.

(Signed) H. F. Hartwell, M.D.

Remarks. I place upon record this case of splenic anemia

which died following splenectomy because it seems to me impor-

tant to report such cases just at present when the therapeutic

value of splenectomy is being discussed and experimental work

is being done.

Interest centres in the fact that following a properly conducted

splenectomy a thrombosis occurred in a vascular system not
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directly connected with the vascular system of the spleen. At

the second operation the gangrene of the small intestine was

found definitely localized and had occurred independently of

any progressing thrombosis of the splenic vessels proximal to the

ligatures placed at the time of the splenectomy.



CAVERNOUS ANGIOMA OF THE SPLEEN

By CHARLES N. DOWD, M.D.
NEW YORK

The surgery of the spleen has been developed largely in the

effort to modify certain complex diseases in which splenic in-

flammation or splenic enlargement is believed to be a factor,

hence the great majority of splenectomies in recent years have

been done for splenic anemia.

There is, however, a very distinct literature on splenic cysts,

splenic angiomas, and splenic sarcomas. The borders of these

three divisions are not definite, for some splenic angiomas have

ruptured so as to form blood cysts, and have been described

under that heading, and others have undergone such changes

as to be classified under sarcomas. The members of our Associa-

tion have been active in the development of the subject.

Powers,^ Huntington,^ Johnson,^ and Musser^ made valuable

contributions to the subject 1906-1911.

In 1 9 13 Fowler^ published an exhaustive study of cysts of the

spleen. He follows the generally accepted classification into

dermoid, parasitic, and non-parasitic cysts. He confines his

study mainly to the non-parasitic variety, of which he analyzes

82 cases, all that he could find recorded either from autopsies

or from surgical clinics. In this entire series only two were

regarded as due to angiomas. This indicates the extreme

rarity of cysts due to angiomas.

If we look for records of non-cystic angiomas we still find them

very uncommon. Only ten such records have been found which

could fairly be. included in the adjoining table.
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Case. The patient who forms the basis of this report was

operated upon several years ago. The report was not then

pubHshed, as it was hoped that other similar cases would be

observed. The extreme rarity of the condition, however, makes

this unlikely, and hence it is offered as one member in the group

of papers on the surgery of the spleen, which has been arranged

for this meeting.

The patient, a well-nourished woman, aged thirty-seven years,,

was admitted to the General Memorial Hospital March 27.

Her family and personal history had been negative, excepting.

- Fig. I.—Showing outline of tumor as palpated through abdominal wall.

that four years previously a tumor had been removed from her

neck, apparently a thyroglossal cyst. She had borne three

children.

For six months she had suffered from pain in the splenic

region. During a period of a week, two months ago, she had

suffered from repeated attacks of vomiting and epigastric pain

—

no blood in vomitus or stools. Three weeks ago she had noticed

a lump in the splenic region, which had steadily increased in

size. On admission to the hospital it had reached the proportions

shown in Fig. i. Its margin was round, its consistency firm,.
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and it moved with respiration. There was no clinical evidence

of abnormality in other organs.

Operation April i. The mass was found to be a greatly en-

larged spleen, which was removed. It was adherent to the

surrounding tissues and contained about three pints of blood in

Fig. 2.—Drawing of spleen after shrinking and hardening. The splenic tissue

was almost entirely replaced by cavernous angioma.

the parenchyma of its upper end. The so-called blood cyst

thus formed was ruptured in removing the organ. There was
no lining membrane in the resulting cavity.

The appearance of the specimen after shrinkage and hardening
is indicated in Fig. 2.
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Microscopic examination was made by Dr. William C. Clarke,

of Columbia University. Sections were examined from various

parts of the organ. The spleen tissue had been practically

replaced by a cavernous angioma.

Pathological report (by Dr. William C. Clarke): Spleen

measures 2ox 12 x 7 cm. In the larger end there is a blood-

FiG. 3.—Microphotograph of cavernous angioma of spleen (low power).

distended cavity measuring 10 cm. in diameter. This produces

a bulging rounded mass that projects evenly at the upper end

of the spleen. The spleen surface is slightly lobulated and

wrinkled throughout. There are two notches on the border. In

the cut surface there are seen many hemorrhages in the splenic

pulp. Adjacent to the larger cyst there is a single large hemor-

rhagic area 4 cm. in diameter. Microscopic examination of the

spleen shows there are many blood spaces of large size through
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the specimen. Between the large vessels are countless small

ones. In the stroma there are free red blood cells, showing that

there have been blood extravasations. The stroma itself is

scanty between many of the vessels, and elsewhere it is exceed-

ingly dense and cellular. In none of the sections examined is

Fig. 4.—Microphotograph of cavernous angioma of spleen (high power).

it possible to find any true splenic tissue intact; at points there

are small aggregations of round cells, suggesting lymphoid tissue.

To conclude, the bulk of the spleen is made up of bloodvessels

and stroma to which is added extravasated blood.

Diagnosis: Cavernous angioma of the spleen.

Figs. 3 and 4 indicate the appearance of the microscopic

specimens.
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At the operation many small dark cyst-like spots were noticed

on the under surface of the liver; they were about i inch in

diameter, dark blue in color, and appeared to contain small

amounts of fluid. They were not elevated above the surface

of the Hver.

The subsequent history of the patient is most noteworthy

and shows the sad possibiHties of this type of tumor.

Her immediate recovery from the operation was satisfactory,

and on the twelfth day she was permitted to sit up. On the

evening of the thirteenth day she had an attack of pain in the

epigastrium and right hypochondrium, and felt faint. The

liver was enlarged and over it there was fremitus on respiration.

It was believed that she had suffered a liver hemorrhage similar

to that which she had previously had in the spleen. She was kept

in bed, horse serum was injected, and she improved steadily

for about a week, when the symptoms were repeated, and they

came on again two weeks later. By May 6 her condition had

become alarming : her pallor was extreme, and she had moderate

jaundice and was very weak. Her red blood corpuscles numbered

only 699,200 per c.mm., and her hemoglobin was only 25 per

cent, of the normal. Transfusion was done and the hemoglobin

percentage raised to 40 per cent. This was followed by improve-

ment, but by May 20 her people were discouraged and took

her home, where she died during the following month.

Before she left the hospital there were signs of fluid in the

lower part of the right side of the chest and bloody fluid was

obtained by aspiration. The liver also showed much enlargement.

It could be felt within one inch of the umbilicus. Ecchymotic

discoloration also appeared about the site of the incision.

The table on blood examinations on the opposite page are

recorded by members of the house staff, April 2 to May 20.

It is noticed that her anemia became pregressively worse

and that she had a decided leukocytosis.

The main interest in this record centres in the growth which

led to these overwhelming symptoms. Cavernous angiomas of

the spleen with mestastasis in the Hver are very uncommon.
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Jores' case was also similar, a woman, aged forty-five years,

who had a cavernous angioma of the spleen, with liver metastasis.

Death after eleven months from dropsy and cardiac weakness.

In Homans' case it was believed that the omentum was also

involved.

In Ernst's case, a child, aged one and one-quarter years, the

liver was more involved in the angioma than the spleen, and

there were 85 angiomatous spots in the skin.

In Thiele's case the liver, stomach, and lungs were involved.

Thus we see that in 6 of the 13 cases the spleen was not the

only organ involved in the angiomatous growth.

Three of the remaining cases (Martin, v. Benkendorf, Anzilotti)

recovered from their splenectomies, and it is uncertain whether

they had involvement of other organs.

The other four cases (Albrecht, Thiele, Lubarsch) were

reported from autopsies. The angiomas were small, no history

of symptoms is given in three of them, the fourth died from

perforation of the gall-bladder, and there is no mention of

angioma of other organs. They are included in the tables as

minor grades of spleen angioma.

Histogenesis. In connection with the published reports

much has been written about the histogenesis of these growths.

If we follow Moschcowitz, who has made an analogous study of

cysts of the liver, we find that studies in histogenesis have con-

formed to one of three theories:

1. Inflammation.

2. Tumor formation.

3. Maldevelopment.

I. The inflammation theory represents the work of the older

pathologists and was developed before bacterial infection was

considered as important as we now beheve. Virchow, for

instance, wrote of intra-uterine inflammation due to chemical

irritation or mechanical obstruction. The painstaking descrip-

tion of the histological findings and the importance which is

ascribed to blood-pressure, congestion, and occlusion of vessels

indicate a belief that some inflammatory change has been an
Am Surg 15
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element in the production of these growths. The writers, how-

ever, have been unable to give satisfactory evidence of such

change.

2. As to the second, it is to be noticed that Jores found, in

parts of his specimen, tissue resembling spindle-celled sarcoma

and hence, used the term sarcomatous angioma.

Theile found in his case sarcomatous areas in the spleen,

Hver, lungs, and stomach, and also used the terms angioma

and sarcomatous angioma.

In most of the cases, however, there is no proof of sarcoma,

and the tumors are reported as angiomas and must be so regarded.

They certainly have not shown the characteristics of mahgnant

tumors.

3. If, however, we study the cases on the theory of mal-

development we have an explanation which at least is more

plausible and more easily understood than either of the others.

We are accustomed to observe congenital, cutaneous, and sub-

cutaneous angiomas. Occasionally we find that they take an

unexpected and even extensive growth; why they do so we do

not know, but since the tissues themselves are abnormal it does

not seem very remarkable that their growth should be peculiar,

and we can better understand the existence of these angiomas

on this basis than on any other which has been advanced.
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ABSCESS OF THE SPLEEN, WITH REPORT OF A CASE

By ARTHUR W. ELTING, M.D.
ALBANY, N. Y.

A CAEEFUL study of the literature, especially that of recent

years, has conclusively shown that abscess of the spleen, usually

regarded as more or less of a pathological curiosity, is of much
more frequent occurrence than is ordinarily assumed. The

occurrence of abscess of the spleen has been recognized from

the earliest history of pathology and surgery, and reports of

such cases come from all parts of the world. The condition,

however, appears to be most frequently observed in the warmer

climates, doubtless due to the more frequent occurrence of

typhoid fever, malaria and dysentery. Abscess of the spleen

has been known to follow typhoid fever, malaria, dysentery,

relapsing fever, yellow fever, pyemia, endocarditis, influenza,

dengue, smallpox, diphtheria, anemia, filariasis, and leukemia.

In short, it may follow any acute infectious disease, especially

those associated with acute splenic tumor. Instances have also

been reported in which spleen abscess has been secondary to

appendicular abscess, salpingitis, puerperal fever, gangrenous

chancre, carbuncle, and wounds of the external surface of the

body. Any focus of infection may therefore be the portal of

entry for the microorganisms which may eventually produce

abscess of the spleen. It has also been known to follow trauma

as well as the twisting of the spleen pedicle in the so-called

^'wandering spleen." In a considerable number of instances

the portal of entry for the infecting microorganisms has never

been demonstrated and the symptoms referable to the spleen
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have dominated the entire picture. Abscess of the spleen

always results from contiguous or metastatic infection, the latter

being by far the more frequent. The instances in which spleen

abscess has resulted from extension of infection by contiguity

are comparatively few, and have been associated for the most

part with perforations of the stomach or subphrenic abscesses

on the left side. It is also highly probable that a considerable

number of cases reported as left subphrenic abscesses have been

in reality abscesses of the spleen in which the involvement of the

spleen has not been recognized. It certainly seems to be the

fact that in the great majority of instances intraperitoneal

abscesses below the diaphragm on the left side are either abscesses

of the spleen or have their origin in such abscesses. In many
of the reported cases no mention is made of the bacteriology

of the abscess, but in a considerable number the pus has been

carefully studied and accurate reports made. In some instances-

the abscesses have been shown to be sterile, while the bacteriology

of those in which microorganisms have been found has been

very varied. Practically all the pyogenic bacteria, except the

gonococci, have been described in connection with such abscesses,

namely. Bacillus typhosus, Bacillus coli communis, Streptococcus

pyogenes. Staphylococcus pyogenes aureus, Pneumococcus,.

Bacillus pyocyaneus, and Proteus mirabilis.

Considerable difference of opinion has existed as to the mode

of development of the abscess in the spleen, many writers

having regarded the abscesses as of embolic or thrombotic origin,

originating in the infarcts, resulting from such emboli or throm-

boses. The frequent occurrence of such infarcts has been a

strong argument in favor of this view, especially as such infarcts

are known to occur in the interior of the spleen as well as upon

the surface. Litten has especially emphasized the importance of

thrombotic hemorrhagic spleen infarcts in the etiology of spleen

abscess. Others are inclined to the view that abscess of the

spleen may result from the activity of microorganisms deposited

in the spleen without the formation of infarcts. It would seem

probable that both views are correct, but it would appear that
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the greater number of spleen abscesses result from infected

infarcts.

It frequently happens that the cause of the enlargement of

the spleen is not the direct cause of the abscess. Any condition

which causes splenic enlargement may render it a locus resistentiae

minoris, and, under such conditions, microorganisms may gain

a foothold which would otherwise cause no trouble. This is

certainly the explanation of the occurrence of spleen abscess

in association with or after malaria, leukemia and other diseases

associated with a chronic enlargement of the spleen.

Typhoid fever is undoubtedly the most common single cause

of abscess of the spleen, and the reason for this is quite evident,

associated as it probably always is with an acute splenic tumor

and occasionally with infarcts and hemorrhages in the spleen,

as evidenced by Curschmann's findings of 25 cases of infarct

and hemorrhage in 557 autopsies on individuals dead of typhoid

fever. In the 557 typhoid autopsies reported by Curschmann

there wxre 4 cases of abscess of the spleen. Berg, of Leipsig,

in an epidemic of 1626 cases of typhoid fever with 243 deaths

and 228 autopsies observed 4 cases of spleen abscess, while

Vierhoff, in Riga, in 1186 cases of typhoid with 112 deaths saw

3 cases of spleen abscess. The severity of the infection does

not appear to play a role in post-typhoid spleen abscess. In

fact, Melchior states that this complication is more frequently

seen after the mild or moderately severe cases. There is often

an afebrile period between the cessation of the typhoid fever

and the onset of splenic symptoms. In many of the reported

cases pure' cultures of Bacillus typhosus have been obtained from

such spleen abscesses, while in other instances other pyogenic

organisms have been found and in still other instances of post-

typhoid spleen abscess the pus has been sterile.

Malaria probably comes next to typhoid fever as a factor

of etiological importance in the causation of spleen abscess, but

the views in regard to this are somewhat at variance, some

authors claiming that spleen abscess in association with malaria

is not especially infrequent, while others believe that it is very



230 elting: abscess of the spleen

infrequent; as, for instance, Chowdhoory, who observed only

3 cases of abscess of the spleen in 30,000 cases of malaria in

India. Italian writers have, however, reported a considerable

number of cases in association with malaria, and its etiological

importance is certainly estabhshed beyond question. Kernig in

400 cases of relapsing fever in 1864-66 observed 5 cases of abscess

of the spleen; and Petrowski in 359 cases of relapsing fever

saw 3 cases of spleen abscess. Ponfick in a series of autopsies

on cases dead of relapsing fever in one epidemic found infarcts

of the spleen in 40 per cent, of the cases.

Trauma is always of etiological importance both in normal

spleens as well as those pathologically enlarged, and there are

a considerable number of cases in the literature in which the

direct relationship of trauma to spleen abscess has been con-

clusively shown.

Kiittner has especially emphasized the importance of what

he calls ''sequestrating spleen abscess," a suppurative process

which is characterized by the presence in the pus of sequestra

of spleen tissue. This condition, which occurs so often in ab-

scess of the spleen, is but very rarely observed in abscess of the

other abdominal organs and is regarded as of distinct diagnostic

significance. The size of the sequestra may vary from minute

bits to practically the entire spleen. Kiittner, in 1907, collected

116 cases of spleen abscess, 2 of which were in his own experience,

and of this number 43, or 37 per cent, were of the sequestrating

variety. The etiology of these 43 cases was grouped as follows:

Traumatic origin, 6 cases, 14 per cent.; septic general infection,

II cases, 25.28 per cent.; post-typhoid spleen abscess, 6 cases,

13.95 per cent.; postmalarial spleen abscess, 7 cases, 16.28

per cent.; associated with twisted pedicle of wandering spleen,

2 cases, 4.65 per cent.; following perforation of the stomach,

3 cases, 6.97 per cent.; cases of doubtful origin, 8 cases, 18.6

per cent.

Kiittner conducted a series of experiments on dogs and

demonstrated that laceration of the spleen as well as infarcts

may be the starting-point of sequestrating spleen abscess.
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Kiittner states that the presence of spleen tissue in a left-sided

subphrenic abscess is proof positive of the existence of a seques-

trating spleen abscess.

The symptoms of abscess of the spleen are in many cases

not distinctive and can only be said to be suggestive. Enlarge-

ment of the spleen as demonstrated by percussion or palpation,

or both, is practically always present; but this is of such frequent

occurrence in many acute and chronic diseases without abscess

that a great deal of importance can not be attached to it. If

the abscess is confined to the interior of the spleen no distinctive

and almost no suggestive symptoms are present. It is only

when the abscess reaches the capsule of the spleen and begins

to cause disturbance in surrounding tissues that attention is

especially directed to the splenic area. The local findings

will differ according as the upper or lower pole of the spleen

is more involved. If the abscess is in the lower pole the spleen

tumor will usually present below the costal margin and can be

palpated. If the upper pole is involved the diagnosis is more

difficult and subphrenic abscess must be considered. One of the

earhest and most constant symptoms that accompanies this

stage of the disorder is pain, either spontaneous or elicited

by pressure over the enlarged spleen. In many cases pain of this

character is the only symptom complained of for a long time.

Inflammatory involvement of the diaphragm and the pleura

at the base of the left pleural cavity is one of the most important

and suggestive symptoms of spleen abscess. This may lead to

more or less restriction of movement of the left half of the

diaphragm or an abnormally high position of the diaphragm on

the left side, which can often be demonstrated by the fiuoroscope

or radiograph. A radiograph may give a very definite indication

of a subphrenic or splenic abscess as in the case reported by the

writer, and is of the greatest value in determining the diagnosis.

Pleurisy at the base of the left pleural cavity is a very common
accompaniment of spleen abscess. It may be simply a dry

friction or it may be a serous, serohemorrhagic, or even purulent

pleurisy, and in a considerable number of cases the condition
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has been regarded as one of pleurisy or empyema, and the origin

of the process in the spleen has not been suspected until at

operation or autopsy.

Fever of a remittent or intermittent type is a fairly constant

symptom, although there are a number of cases in the literature

in which there has not been any elevation of temperature above

the normal. Irregular chills have been noted in many cases.

Leukocytosis of a rather pronounced character, from 20,000

to 50,000, has been frequently noted, and especially emphasized

by some writers as a diagnostic point of great importance;

but in some cases there has not been any increase in the leuko-

cytes, depending, of course, on many factors, such as encap-

sulation of the abscess, reduced vital resistance, nature of the

toxins, etc., so that this cannot be regarded as a constant sign.

Nausea, vomiting, and diarrhea have been noted in not a few

of the reported cases of spleen abscess. In a few instances edema
of the intercostal spaces over the splenic area has been noted.

Exploratory aspiration is of the greatest importance in arriving

at a diagnosis, and while this practice has been decried by a
few observers, the great majority unite in the belief that it is

the most efficient method available for the determination of the

diagnosis. It not only estabhshes the diagnosis, but gives a

positive and definite indication for operation. Melchior collected

17 cases of abscess of the spleen following typhoid fever, in all of

which exploratory aspiration was practised without any untoward

effects whatever; nor has it been possible to find in the literature

any cases in which there is evidence that any bad effects have

followed the employment of this procedure. It is also very

evident that had it been used at an earher stage of the disease

it would have been possible to establish this diagnosis in many
cases at a time when treatment would have been more efficacious.

Once the diagnosis is established the only rational treatment

is surgical, for, left to itself, abscess of the spleen usually results

fatally, either from general sepsis or perforation into the peri-

toneal or pleural cavities, or some viscus. Spleen abscesses have

been known to perforate into the stomach, intestine, pleural
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and peritoneal cavities, or even externally on the surface of the

chest or abdomen, and in a few instances recovery has followed

spontaneous evacuations of the abscess.

The surgical treatment is splenectomy or splenotomy, usually

the latter. Splenectomy is to be employed only in such cases

as are reasonably free from adhesions, or in which the organ can

be removed without great difficulty or danger of spread of the

infection. There are in the Hterature a number of successful

cases of splenectomy for spleen abscess, but the great majority

of the cases have been treated by splenotomy or drainage of the

abscess cavity. The mode of operative procedure will depend

upon the characteristics of the individual case, but will neces-

sarily be through one of three routes: (i) the transpleural;

(2) the abdominal, or (3) the retroperitoneal. If the abscess

involves the upper pole of the spleen, or presents the char-

acteristics of a subphrenic abscess, the transpleural route will

be the most satisfactory. The ninth, tenth, or eleventh ribs,

usually the tenth, is resected in the posterior axillary Kne, and in

many instances adhesion of the pleura will have occurred in

that locality, so that incision of the diaphragm and drainage

of the abscess can be satisfactorily accomplished without in-

fection of the pleural cavity. If the layers of the pleura are not

adherent, suture of the diaphragmatic and parietal pleura should

be performed and the abscess opened through the diaphragm

either in a one-stage or two-stage operation, as demanded by the

conditions. Such a procedure does not, of course, allow of a

splenectomy unless the entire spleen should have become se-

questrated. The transpleural route is the shortest, but also

the most difficult route to reach the spleen unless the pleural

layers are adherent, when, of course, it is the ideal method.

The abdominal route is usually through an incision parallel

to the twelfth rib, sometimes combined with resection of the

twelfth rib. This gives free access to the spleen, especially

if the abscess is located in the lower pole, or the spleen has

been displaced downward. The danger from soiling of the

peritoneum is comparatively sKght and the opportunity for the
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establishment of drainage, or for splenectomy, if indicated, is

excellent. The retroperitoneal route has not been widely

practised, but is strongly recommended by Propping. It consists

of an incision between the anterior and midaxillary lines, extend-

ing from the tip of the twelfth rib along the lower margin of

the eleventh rib. After severing the oblique muscles, one ap-

proaches the retroperitoneal or paranephritic tissues. The

finger can be pushed along the under surface of the diaphragm

toward its vault until the region of the abscess is reached and

drainage established. If more room should be required, resection

of the anterior part of the twelfth rib, or the anterior part of the

eleventh rib can be done without much danger of opening the

pleural cavity. The prognosis of abscess of the spleen, recog-

nized reasonably early and adequately treated surgically, is

relatively good. Stucky places the mortality of reported cases

at from 21 to 23 per cent. The best prognosis is afforded by

the cases of spleen abscess following typhoid fever. In 22

such cases collected by Stucky there were only two deaths,

a mortality of 9 per cent. This is probably due to the fact

that post-typhoid suppurations in general -are relatively benign.

The increased mortality in cases due to other causes is largely

due to the nature or continuance of the original disease, of which

the spleen abscess is a complication.

The following case observed by the writer is reported in

detail because it emphasizes many of the essential features of

spleen abscess.

Mrs. M., aged twenty-seven years, had always been well

and healthy, and had had three children. Some Kttle time before

the onset of the illness she was thought to have had an abortion

performed, but no definite data as to this occurrence or its

date were obtainable. On June 11, 1 914, while in apparently

good health, she was suddenly seized with a sharp pain in the

left upper quadrant of the abdomen. The pain radiated to the

back on the same side ; the patient was nauseated but did not

vomit. The pain was not relieved by evacuation of the bowels,

and on the following day it became more severe and the abdomen
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slightly distended. She was up and about and thought that she

had some fever, although the temperature was not taken. On
June 13 a physician was called, the pain was still very severe,

and there was marked tenderness and muscle rigidity over the

region of the left kidney. The spleen was not palpable and there

was considerable abdominal distention, especially over the left

upper quadrant. The urine was blood-tinged and contained

numerous red blood corpuscles. This, however, was not a

catheterized specimen, and the patient had been flowing slightly.

From June 14 to 17 there was a marked decrease in the pain

and there was only a trace of blood in the urine. On June 18

the pain became much more severe, especially over the left

lower quadrant of the abdomen, and a fair amount of blood

appeared in the urine. This condition continued until June 20,

when the patient was brought to the Albany Hospital. There

had not at any time been any cough or evidence of pulmonary

disturbance. On admission to the hospital the temperature was

101°, pulse no, respiration 20. The patient looked sick and

complained of sharp pain over the left upper abdominal quadrant,

radiating to the back. The pain was not affected by respiratory

movement of the chest. There was tenderness over the left

upper abdominal region and some abdominal distention, but

nothing abnormal could iSe palpated, and the pelvic organs

appeared to be perfectly normal. The area of splenic dulness

was somewhat increased and there was no muscle spasm in the

left costovertebral angle, nor was there any other tenderness

or evidence of disturbance in the abdomen. The liver was not

increased in size. The heart and lungs were normal and there

was no glandular enlargement or evidence of physical disturbance

other than as noted. The urine showed a trace of albumin and

a few red blood corpuscles. The leukocytes were 19,000. On
June 22 radiographs of the lower chest and abdomen were made,

but were in every respect negative. During the succeeding

days the patient was greatly troubled with nausea and vomiting,

with more or less intestinal distention, and abdominal unrest.

On June 24 the ureters were catheterized and cultures from the
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urine thus obtained showed Staphylococcus albus, which was

probably a contamination. The urine contained a few red

corpuscles, probably due to instrumentation, but no increase of

leukocytes and no other abnormahty. The Widals for typhoid

and para A and para B were all negative. From June 20 to

June 30 the patient's temperature was irregular in character

and ranged from 98.6° to 102.4°, and the chief complaint was

of pain in the upper left abdominal quadrant, nausea, vomiting,

and some distention. The area of splenic dulness increased

and the edge of the spleen could be felt at the costal margin,

and pressure over this area was painful. The leukocytes ranged

from 20,000 to 24,000. On July i the temperature fell to normal,

with a general improvement in all the symptoms, and for six

days the temperature remained normal, with practically a dis-

appearance of all symptoms except some slight pain in the region

of the enlarged spleen. The urine was normal except for a slight

trace of albumin, and the leukocytes on July 3 were 12,400.

Everything seemed to be progressing most favorably. The

patient's appetite had improved and she was planning to return

to her home, when, on July 7, the temperature went up to 100°

and on the day following to 102.6. ° There was a marked increase

of the pain in the region of the spleen and the nausea and tym-

panites returned. The only physical evidence of abnormality

aside from the tympanites was the enlarged spleen and pain

on pressure in this region. The leukocytes on July 9 had risen

to 22,400. All of the Widals on July 11 were again negative.

Blood cultures on July 13 were negative. On July 14 the patient

for the first time complained of being chilly. The patient's

temperature had assumed a remittent septic type and the spleen

had become more enlarged and could be readily palpated 2 cm.

below the costal margin. On July 17 dulness in the midaxillary

line extended upward to the ninth rib, but aside from the dulness

and abscess of breath sounds in that region there was no evidence

of any pleural or pulmonary disturbance. Exploratory aspiration

was done in the ninth interspace in the posterior axillary line

and only blood obtained. The leukocytes were 22,400. From



elting: abscess of the spleen 237

July 17 to August 4 the patient had frequent shght chills, and

her temperature, which was of a remittent type, ranged from

98° to 104°. There was considerable nausea and vomiting

with tympanites, and the patient was evidently losing ground.

Showing arching upward of diaphragm on left side, with shadow of splenic

abscess below diaphragm—indicated by arrow.
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Numerous Widals were done, and on one or two occasions

were reported as suspicious for typhoid. All of the signs pointed

to the splenic region, where the patient complained of all her

pain. On August 2 exploratory aspiration was again done

through the ninth interspace in the posterior axillary line, but

was negative. On August 4 a radiograph was made, which

showed an arching upward of the diaphragm on the left side

posteriorly as far as the middle of the eighth interspace. Both

pleural cavities were normal. Below the diaphragm there was

an irregular area of shadow extending from the ninth to the

eleventh ribs inclusive, posteriorly and to the outer side of the

abdominal cavity corresponding to the position of the spleen.

Over a part of this shadow was the shadow of a coil of intestine

containing gas, probably the splenic flexure. Exploratory

aspiration was again employed in the tenth interspace posteriorly

into the area of shadow indicated by the radiograph, and this

time pus was located at a considerable depth. A portion of the

eleventh rib was resected posteriorly by my assistant. Dr.

Donhauser, during my absence from the city, and a small abscess

deeply seated below the diaphragm was opened. Cultures from

the pus showed a pure culture of pneumococci. There were,

however, absolutely no signs or symptoms of pleural or pulmon-

ary involvement. Following this operation the patient's general

condition seemed to improve and for a few days the temperature

was not quite so high, but after a few days she began to lose

ground again, had chills and profuse sweating, with nausea

and tympanites. On August 20 another blood culture was made

and reported as negative. Mixed vaccines were then employed

and continued for some time without any appreciable eft'ect.

The drainage from the wound diminished. On August 24

another radiograph was made, which showed both pleural

cavities normal and a much less distinct shadow where the

abscess had been opened in the left side. On August 27, for the

first time, the patient began to complain of pain in the liver

region, and the liver was found to be somewhat enlarged and

rather sensitive. On August 28, for the first time, the patient
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coughed a little, but no evidence of any pleural or pulmonary

disturbance could be found. On August 29 it was felt that an

opportunity for freer drainage of the left side was desirable,

and the writer resected a considerable area of the tenth rib

as well as more of the eleventh rib, and followed the track of the

sinus through the diaphragm into the spleen, which was found

to be riddled with abscesses, with some areas of sequestrated

splenic tissue, the largest of which was the size of a walnut.

These areas of tissue, examined at the Bender Laboratory, were

reported as ''acute splenitis." Very free drainage was thus

established and profuse discharge occurred during the succeeding

days. The patient's condition, however, grew steadily worse.

She complained of much pain over the region of the liver and the

liver became much enlarged, with some icterus. She presented

the appearance of a suppurative portal pyelophlebitis, which

she was believed to have as a complication of the spleen abscess.

Occasionally the patient would have attacks of coughing with

some mucus or mucopurulent expectoration. She grew steadily

weaker, the temperature ranging from 96.8° to 104.8°, until

on September 20 she had a sudden attack of pulmonary edema

associated with the expectoration of a considerable quantity

of mucopurulent material, and died. An autopsy could not be

obtained.

Unfortunately the original portal of entry for the micro-

organisms in this case could not be positively demonstrated, but

the fact that an abortion was thought to have been performed

a short time before the onset of the disease would indicate that

possibly the uterus was the portal of entry and that the case

might be classified as a spleen abscess secondary to puerperal

infection. The pronounced intestinal symptoms early in the

disease as well subsequently necessitated the consideration of the

intestine as a possible portal of entry. There is also the possi-

bility that the primary disturbance may have been an hemato-

genous infection of the left kidney, which soon cleared up.

The enlargement of the spleen developed in the early stages

of the disease and persisted, although somewhat reduced in size,
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during the afebrile period of six days when the patient appeared

to be on the road to recovery. The recrudescence of fever was

doubtless due to the splenic infection, which escaped detection

from July 8 to August 4, in spite of the most careful examinations

and repeated exploratory aspirations of the area of splenic

dulness. When finally the abscess was located by radiograph

and aspiration, the infectious process had gone too far to be

favorably influenced by surgery in spite of the vigorous efforts

made to provide free drainage. The final picture presented by
the case was one of portal pyelophlebitis, in all probability

secondary to the abscess of the spleen. It seems quite reasonable

that had an exploratory laparotomy been done in the earlier

stages of the disease and the splenic area carefully examined

and properly treated a more favorable outcome might have been

had, but the acute splenic tumor so common in acute infectious

processes hardly seemed a sufficient justification for such a

procedure.

It is to be hoped, however, that the study of such cases as

this will lead to the earlier exploration of the splenic region in

cases which present such definite subjective and objective symp-

toms as those here related.



BANTI'S SYMPTOM COMPLEX

By JOHN BAPST BLAKE, M.D.
BOSTON, MASSACHUSETTS

Splenectomy in splenic anemia, or Band's symptom complex,

should be recommended under the following conditions:

1. In adults when the diagnosis is agreed upon by a good

physician and a competent surgeon.

2. When the condition of the patient is sufficiently good to

withstand what may be a very serious operation, or when a

poor condition can be sufficiently improved by one or more

previous transfusions.

3. In children only after a very thorough trial of all possible

medical methods of treatment, including fresh air, sunshine,

careful nursing, liberal and appropriate diet, as well as the

judicious exhibition of drugs. In a large majority of cases a

high white count, or a considerable recurring or continuous

fever, are contra-indications. In children also the agreement of

physician and surgeon is an essential pre-operative requirement.

Splenic anemia is distinctly a borderline condition. In adults

most physicians of wide experience agree that it is only cured

by operation, and that it is by this means permanently cured.

In adults, therefore, it is not necessary to wait (except for trans-

fusion) once the diagnosis is established. Banti's symptom

complex is in most cases a slowly progressing condition, often

with periods of considerable temporary improvement; in a

minority of instances the disease progresses rapidly; in prac-

tically all cases it terminates fatally. Unfortunately neither

the pubKc nor indeed the profession, taken as a whole, is con-
Am Surg 16
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vinced of the importance of the early operative attack. It is

certain (as Gushing has pointed out concerning disorders of the

pituitary body) that splenic anemia is more common than at

present seems to be the case. Two facts contribute to explain

the failure to diagnose splenic anemia more frequently: (i) the

fact that the spleen must be increased to about three times its

normal bulk before it can be palpated; (2) the lack of a careful

and exhaustive physical examination in every case of anemia,

in particular directed to the condition of the abdominal viscera.

The vast majority of these cases come at first under the care

not of the specialist or surgeon, but of the general practitioner,

and an early diagnosis is almost as important as it is in the case

of cancer.

On the part of the layman it is obvious that the community

is not yet educated to the idea of splenectomy for anemia; the

operation seems even more formidable than it is; the condition

often not sufficiently alarming; and the symptoms not as strik-

ing and convincing as in the more acute surgical conditions,

for example appendicitis. Furthermore, the mortality is dis-

tinctly higher, and probably in spite of increasing knowledge,

will remain higher; it is difficult to obtain reports of cases which

die shortly after the operation. As a result of such considera-

tions as these the patient is usually in a condition in which a

word of doubt concerning operation—or even a lack of vigor in

suggesting it—causes refusal to accept the surgeon's advice.

This is a very important matter and one which is incumbent

upon the physician to modify; the physician has educated the

patient to recognize the necessity for operation in appendicitis

and gall-stones—it is now time to do similar service in all appro-

priate borderline cases; and for the surgeon, it is most impor-

tant that too great enthusiasm does not render him less appre-

ciative of careful indications and operative risks. We have

only to recall the history of splenectomy for leukemia to realize

that one large group of the splenomegalies at first attacked

vigorously do not belong to the surgeon at all (63 deaths following

66 operations—Carstens).
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It is essential that the patient be early prepared for the fact

that medical treatment will be almost certainly unavaiHng and

that surgical interference is not only necessary but that it should

not be too long postponed. The writer has seen no less than

four cases in the past year, all appropriate for operation, in

which the patient refused; it is almost certain that these cases

would have accepted operation had it been brought early to

their attention and sufficiently insisted upon by the first doctors

in attendance.

There is no doubt that transfusion is a valuable aid in tem-

porarily improving the patient's preoperative general condition;

the writer is convinced that at least twenty-four to forty-eight

hours should elapse between the transfusion and the operation;

the change produced by the father's blood in the child w^hose

case history is appended was little less than marvelous. Fur-

thermore, it would seem that not more than ten or twelve

ounces of blood is, as a rule, necessary, since the effect produced

in the recipient is probably due rather to the quality than to

the quantity of the blood. Although the writer has not done

it, nor seen it done, there is no obvious reason why a transfusion

should not be repeated in a week or ten days if after the first

the patient's condition still seems not all that is desired to stand

the operation. In the second case history appended it might

seem at first that the transfusion had some effect in precipitating

the fatal intestinal hemorrhage; this was probably not true,

and the occurrence of the hemorrhage at that time was purely

coincidental. The writer believes the transfusion method of

Kimpton to be decidedly the best of which he has any knowledge.

In regard to children with anemia in association with enlarged

spleen and liver, and with leukocytosis, most pediatricians are

very conservative in relation to surgical measures, and probably

with good reason. Not long ago a well-known professor of

children's diseases remarked that he believed he had saved the

lives of many such babies by not referring them to the surgeon

;

in his opinion almost all such cases improved and got well, the

spleen returning to its normal size (or at all events to a size at
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which it could not be palpated) under careful nursing and

feeding in the country. That not all cases react in this way is

proved by case history No. i appended. The cases that improve

under treatment, and some that do not, are regarded by this

physician not as ''splenic anemia in infancy," but as disturb-

ances of nutrition, and the prognosis is good or bad according

to the blood picture and the presence of other pathological

conditions (rickets, syphilis, tuberculosis, etc.). For these

reasons the surgeon must approach children presenting condi-

tions similar to splenic anemia with very great caution.

The cause of Banti's complex is a most interesting and diffi-

cult problem. It is to be hoped that Yates' work in this line

will soon be finished and reported in full: a preliminary note

has already appeared.

Mallory in his Pathology says:

"Banti's disease seems to be a symptom-complex resulting

from partial occlusion of the splenic or portal vein and marked

obstruction to outflow of blood from the spleen; swelling and

much increase of connective tissue of the organ result."

Mallory evidently believes that Warthin has proved his

contention beyond question, viz.:

"Until it is definitely shown that splenic anemia can exist

without any evidence of obstruction in portal or splenic, vein,

Banti's disease and splenic anemia must be regarded as coor-

dinated symptom-complexes and not individual disease-entities,

"

and "the whole pathological picture points to an infective throm-

bophlebitis of portal or splenic vein as the essential feature of

all these cases, no matter under what head reported (splenic or

portal thrombosis, splenic anemia or Banti's disease)."

It is certainly impossible to read Warthin's exhaustive article

carefully {International Clinics, 1910, vol. iv, 20th series, p. 189)

without sharing the conviction that his conclusions are correct.

Assuming this to be the case, anything which may cause a splenic

or portal thrombosis may be the cause of splenic anemia; this

simplifies and explains many apparently inconsistent facts.

We must believe that infection, whether or not we can trace
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it, plays the leading role in all cases of phlebitis no matter where

located, and that i-nfection of all sorts may cause inflammation

and thrombosis in veins; hence it becomes apparent why
splenomegaly follows tuberculosis, syphilis, malaria, and pneu-

monia as wtU; and why it may also follow infection of the

gall-bladder, as has recently been suggested. Since ''h3^er-

trophy of the spleen, no matter of what origin, appears to

cause in the majority of cases a diminution in the red blood

cells and hemoglobin, associated in many instances with a leuko-

penia (Warthin) the sequence is as follows: infection causing

splenic vein thrombosis; this causing hypertrophy of spleen;

this causing anemia and leukopenia; this completing the symp-

tom-complex. Splenectomy does not remove the cause but

removes an effect of the cause which had itself become a menace

to -life."

The following three cases are reported in considerable detail.

The first was entirely well when last heard from and was the

most successful surgical operation which has fallen to the writer's

lot to perform. The second case was obviously, from the

pathological report, one of great complexity, yet had an early

splenectomy been accepted and the operation performed, together

with salvarsan and mercury, it would almost certainly have pro-

longed life considerably, and probably have produced what

might be called a symptomatic cure of the patient. The third

case, as cited, is one in which indication for immediate splenec-

tomy was positive, medical treatment having already been care-

fully carried out. Unfortunately, the patient refused operation.

She is, so far as is known, living at present, but slowly losing

ground.

November 27, 19 13. Mary L., aged thirty-four years; mar-

ried; housework. 2 Bowdoin Street, Nova Scotia. Splenic

anemia.

Family History. Negative.

Previous History. Negative. No alcohol.

Present Illness. Patient states that about two months ago

she began to have severe headache; trouble with her eyes;
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:

frequent urination and felt badly all over. Noticed that her

feet and ankles began to swell. The swelling spread up to her

knees. Finally her abdomen became distended. Has had some

nausea but no vomiting. Has steady abdominal pain in left

upper quadrant. For past two months bowels have moved three

to four times a day; movements are watery in character. Has
had attack of vertigo. No other symptoms obtainable. Admis-

sion diagnosis: chronic diffuse nephritis.

Physical Examination. Well developed and fairly well nour-

ished. Eyes, ears, nose, throat negative. Heart: 2 x 14 cm.
Action regular, systolic murmur over entire precordia, loudest

at second left interspace, transmitted to neck. Faint diastolic

murmur heard in third left interspace. Pulses regular, equal,

fair volume and tension. Lungs: dulness at both bases and at

left apex and front. Many fine and medium moist rales at bases.

Few fine rales over apices in back. Abdomen: very prominent.

Liver and spleen easily palpable, markedly enlarged, especially

the spleen. Extremities: marked edema of feet and legs. Urine

examination negative. Wassermann reaction negative. Systolic

blood-pressure 138 mm. Blood examination : Hemoglobin,

35 per cent.; white blood count, 4,800; red blood count,

3,200,000. Smear shows marked achromia; moderate varia-

tion in size; no blasts seen. Differential count: Polymorpho-

nuclears, 62 per cent.; mononuclears, 2>^ per cent, restricted

fluids; chronic nephritis diet; salts, 2 oz. every a.m. Tinct.

citrochloride of iron, TU 10, t. i. d. p. c; strychnine, gr. yi^

t. i. d. a. c.

December 5. General condition improving. Edema disap-

pearing. Hemoglobin, 35 per cent.

December 14. Blood examination: Hemoglobin, 45 per cent.;

red blood count, 2,720,000. Smears as before. Differential:

polymorphonuclears, 66 per cent.; mononuclears, 32 per cent.;

eosinophiles, 2 per cent. Fowler's solution TU 5 and increase

lU I daily.

December 24. Blood examination: Hemoglobin, 45 per cent.;

red blood count, 2,500,000. Smears show i questionable blast.
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Polymorphonuclears, 64 per cent.; mononuclears, 35 per cent.;

eosinophiles, i per cent.

September 27, 1913. (Blake.) Rose M., aged two and one-

twelfth years. Lowell, Mass.; Charlestown. Lymphoblastoma

of spleen.

Family History. Father and mother living and well. No
history of alcohol, tuberculosis, or cancer. One brother and one

sister living and well. Each had pertussis six months ago.

Previous History. Full term, normal delivery; weight at

birth unknown. Breast-fed five months. Baby was well up

to age of four months, when she began to cry frequently, espe-

cially on micturition or defecation. Micturition at times irregular,

always painful. Bowels regulated wdth castor oil. At age of

nine months baby was taken to Lowell General Hospital, where

she remained seven weeks without improvement. At the

time the mother had noticed a mass in the abdomen and many
furuncles. Baby kept at home until February, 1913, when she

was taken to the Lowell City Hospital because of ''very poor

condition"; jaundice, anasarca, ascites, large mass in abdomen,

and frequent febrile attacks. Occasional attacks of marked

tremor and convulsive movements limited to the hands. First

tooth appeared at age of six months; soon followed by two more,

and then no more until in Lowell City Hospital, where, between

February and July, 19 13, nine teeth were cut. Baby began to

improve steadily after entering Lowell City Hospital; color

became better, edema disappeared, ascites went down, and

mother thinks that tumor became smaller. Micturition became

painless and defecation regular. On discharge from the hospital,

baby began to creep and to say simple words.

Present Illness. Since July, 19 13, following discharge from

hospital, baby has again grown weak and pale. Micturition

irregular and painful; defecation very painful; appetite poor;

stools at times watery, green to black in color. Baby sleeps

poorly.

Physical Examination. Fairly developed and nourished.

Pale. No dyspnea or cyanosis. Not acutely sick. No evidence
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of pain, Fontanelles closed. Frontal eminences somewhat

prominent. Radial epiphyses large; slight rosary. No Har-

rison's groove. Spinal column in normal alignment. Slight

outward bowing of tibia?. Ears, eyes, nose, negative. Mouth:

high narrow palatal arch. Teeth: 6/6, in good condition. Throat

and neck negative. Lymph nodes: no general enlargement.

Few small glands 0.5 cm. in diameter in cervical triangles and

in groins. Heart and lungs negative. Abdomen slightly pro-

tuberant; liver dulness from fourth interspace to 2 J cm. below

costal margin in right midclavicular line. In left upper quad-

rant is a palpable, firm mass with a definite sharp edge, freely

movable, extending from a short distance above costal border

well around toward spine, it fills most of left upper quadrant,

and near the umbilicus it extends somewhat into right lower

quadrant. Right half of abdomen is soft and tympanitic

Extremities and skin negative. Blood examination: Hemo-
globin, 45 per cent.; white blood count, 6,600; red blood count,

2,496,000.

Urine shows many pus cells. Child is comfortable. Seen in

consultation by all medical services, who agree that tumor is

spleen. Stool negative. X-ray plates show tumor is spleen.

October 3. Wassermann negative. Seen by Dr. Mallory,

who rules out cystic kidney and suggests laparotomy.

October 7. Patient cries when passing urine. Movements

occasionally foul, wxll-formed, brown, with small amount of

mucus.

October 19. Hemoglobin, 40 per cent. Blood examination:

white blood count, 6,000; smear: polymorphonuclears, 31 per

cent.; lymphocytes, 60 per cent.; mononuclears, 8 per cent.;

eosinophiles, i per cent.
; 4 normoblasts.

October 28. Patient Transferred to First Surgical Service.

Transfusion was done under ether, causing improvement in

condition and in color.

October 29. Splenectomy. Spleen was found to be free from

adhesions; pedicle clamped and cut. Good ether recovery.

Patient made uneventful convalescence.
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November 29. Transferred to First Medical Service. General

condition excellent. Gaining weight and strength. Is fast

learning to talk.

December 5. Hemoglobin, 70 per cent.; white blood count,

9,200; red blood count, 2,900,000. Smear: polymorphonuclears,

44 per cent.; lymphocytes, 29 per cent.; small mononuclears,

22 per cent.; transitional cells, 5 per cent.

December 16. Hemoglobin, 70 per cent.; white blood count,

6,500; red blood count, 3,800,000.

December 19. Hemoglobin, 70 per cent.; white blood count,

6,500; red blood count, 3,800,000. Smear shows polymorpho-

nuclears, 65 per cent.; large lymphocytes, 10 per cent.; small

lymphocytes, 16 per cent.; myelocytes, 9 per cent.

January 3, 1914. Smear: polymorphonuclears, 39 per cent.;

lymphocytes, 59 per cent. ; myelocytes, 2 per cent.

February 2. General condition has been excellent. Discharged

well to mother.

October 23, 19 13. Warren Mulrey, aged forty-seven years;

married; brass worker, 20 Amory Avenue, Roxbury. Spleno-

megaly.

Family History. Negative. No cancer.

Previous History. Does not remember any diseases of child-

hood. Twenty years ago ^'rheumatism"; joints were swollen

and tender; had some fever and since then has had mild pains

in all joints. Seventeen years ago, syphilis. Formerly used

alcohol, to excess, but for past three years has used very little,

averaging three glasses of beer a day.

Present Illness. Felt perfectly well up to three years ago,

when one day at work he suddenly felt dizzy and weak; had

fulness in the epigastrium, and within a few minutes vomited

much black material. Went to Relief Station and from there

was sent home, where he stayed in bed four days. He was

advised by his physician to omit all alcohol. Since then he has

had two similar attacks, but has not vomited. He has noticed

black stools following each attack. On October 19 he felt sud-

denly weak and dizzy; had a ''cold sweat"; passed some black
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stools; the stools contained fresh blood. He had no vomiting

at that time and felt fairly well up to October 22, when he had

another ''giddy attack" and vomited about one pint of fresh

blood. He thinks he has lost twenty pounds, in the last three

years. Appetite fair; no history of ''indigestion"; has found

it increasingly difficult during past three years to do his work.

Physical Examination. Fairly developed and nourished; pale;

no dyspnea or cyanosis. Eyes, ears, nose, throat, negative. No
general glandular enlargement. Heart and lungs negative.

Abdomen: soft, level, and tympanitic. Liver, 2 cm. below

costal margin. In the left upper quadrant is a smooth, oval

tumor moving with inspiration to level of umbilicus; no tender-

ness or spasm. Extremities negative. Hemoglobin, 65 per

cent.; white blood count, 8,000; red blood count, 3,700,000;

urine negative; stools black. No fresh blood, but benzidine

test positive; Wassermann reaction+++ .

October 27. Patient put on potassium iodide, grs. xv, t. i. d.,

and protiodide of mercury, gr. \ t. i. d. Patient has had no

hemorrhage.

October 31. Patient given neosalvarsan, 0.45 gm. intra-

venously.

November 3. Seen in consultation by Dr. Libby, who sug-

gests gumma of spleen. Physician considers possibility of new

growth.

November 6. Patient complains of occasional dull pain in

right upper quadrant. Eats well. Tumor unchanged.

November 7. Neosalvarsan, 0.9 gm., followed by slight

reaction.

November 1 1 . Oxycyanate of mercury intramuscularly.

November 14. Neosalvarsan, 0.9 gm.

November 17. Seen by First Surgical Service with question

of splenectomy, which was recommended unless immediate

improvement obtained.

November 21. Neosalvarsan, 0.6 gm. Blood examination:

Color index, 13/11, red blood count, 2,676,000; white blood

count, 5,200. A loss of 1,000,000 reds since entrance. Wasser-
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mann still+ + + . General condition unchanged. Rectal exami-

nation negative.

December 3. Seen by Dr. Joslin, who advises continuation

of present treatment with addition of iron (Blaud's pills). Blood

examination: red blood count, 1,808,000; white blood count,

4,200; hemoglobin, 55 per cent.

December 10. Blood examination: red blood count, 1,767,000;

white blood count, 4,000; hemoglobin, 55 per cent.

December 15. Blood examination: red blood count, 2,400,000;

white blood count, 4,600; hemoglobin, 65 per cent.

December 23. Patient's condition unchanged. General

condition is good. Spleen is not decreased in size. Has had no

hemorrhage. Desires to go home.

Patient returned to hospital in February to have splenectomy

performed, stating that since his discharge he has had increasing

weakness and pallor, but gives no definite history of a hem-

orrhage. Was kept in bed for several days in preparation for

operation. His son gave blood for transfusion, but patient died

in three days following transfusion from severe hemorrhage,

vomiting much fresh blood and passing large amounts of blood

by rectum.

ANATOMICAL DIAGNOSIS

Warren Mulrey : Esophageal varices and hemorrhage; anemia;

congestion of lungs; sclerosis of liver; chronic nephritis; chronic

passive congestion of spleen; obliterative fibrous pleuritis;

arteriosclerosis; chronic fibrous localized peritonitis; hydro-

thorax; ascites; chronic fibrous perihepatitis; chronic fibrous

perisplenitis; chronic periostitis of tibia; sclerosis of testis; scar

at base of penis; scars on shins; mural thrombus of portal vein;

osteoporosis of calvarium.

The writer wishes to acknowledge his indebtedness to Dr. F.

C. Herrick, of Cleveland, who very kindly furnished the greater

part of this bibUography.
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SPLENECTOMY FOR HEMOLYTIC ICTERUS

A DISCUSSION OF THE FAMILIAL AND ACQUIRED TYPES, WITH
A REPORT OF SPLENECTOMIZED CASES

Medical Report and Discussion

By CHARLES A. ELLIOTT, M.D.
CHICAGO

Surgical Considerations

By ALLEN B. KANAVEL, M.D.
CHICAGO

On account of the general interest that has of late centred

around splenectomy as a curative agent in certain diseases,

notably pernicious anemia, biliary cirrhosis, Banti's disease, and

hemolytic icterus, and on account of the total absence in the

American literature of case reports of splenectomy for hemolytic

icterus, we venture to report such a case as well as our con-

clusions resulting from the observation of a number of cases of

this interesting affection.

We have observed three of a family showing the more severe

manifestations of this disease, removing the spleen from one of

these; four of a family presenting the less severe manifestations

(Gilbert type), and one case of acquired hemolytic icterus. .

Case I (A. M. B., family icterus, splenectomy). Wesley

Hospital, No. 52,418.—Our principal interest centres about the

case from whom the spleen was removed, a clergyman of fifty-
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four years, who has suffered from attacks of illness associated

with jaundice since fourteen years of age. These attacks have

been variously diagnosed—malaria for the most part, although

there is only the most superficial resemblance to malaria suggested

by the history or clinica] findings.

The attacks (acholuric crises) have been very similar in their

manifestations, as related by the patient, the first occurring

at the age of fourteen, at which time he had a short febrile

attack associated with jaundice, which lasted about two weeks.

At twenty he had "chills and fever" with jaundice, which

continued all one fall. At thirty-three, while a student at

Evanston, he had a febrile attack with malaise and much aching

of the muscles, associated with deep jaundice. The jaundice

continued intense for some two years, and he has never been

entirely free from icterus of some grade since that time, some

twenty-one years.

During this period he has been subject to recurrences of these

attacks (acholuric crises), each of a few days duration, at first

recurring at intervals of months, but of late recurring about

every two weeks and becoming more intense in their manifes-

tations. These crises are similar, although variable as to in-

tensity and duration. At onset the patient notices a general

feeling of unrest, malaise, and lassitude. There is headache and

aching in the muscles, with some tenderness in the upper ab-

domen, and a deepening jaundice. There may be fever, and of

late he has noticed that the splenic tumor has become larger,

standing up prominently in the abdomen during the acute

attack. The urine is dark—a mahogany brown—and the stools

are occasionally acholic, although not usually altered in appear-

ance.

Aside from slight abdominal tenderness there has been no

abdominal pain. His appetite has been good and digestion

apparently perfect. There have been no stomach symptoms or

signs of cholemia, such as pruritus and bradycardia, and the

patient continues in a fair state of nutrition. Aside from an

occasional nose-bleed there have been no hemorrhages.
Am Surg 17
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In January, 19 14, an entirely different attack set in. This

was heralded by gastric phenomena, loss of appetite, vomiting,

and severe pain in the upper abdomen. He had chills and fever,

with much tenderness in the gall-bladder region. This con-

tinued for about a month, at which time a laparotomy was

performed and a gangrenous gall-bladder removed containing

four pigment stones. The operation was performed as rapidly

as possible without exploring the common duct.

One month after the operation there was a recurrence of the

acholuric crises, without pain, but with much jaundice. The
spleen was noticed to be very large and became much swollen

with each attack. Some of the more severe attacks were ushered

in with dizziness and threatened unconsciousness, and were

evidently becoming more severe in intensity. Ankle edema has

been present during the height of recent attacks. There was

much malaise and the patient was totally incapacitated for all

forms of work.

Upon examination he appeared anemic and markedly jaundiced^

of a Ught lemon color, but there was no evidence of cholemia.

The spleen extended some 20 cm. below the costal margin, was

firm and painless, and presented a systolic murmur at the rib

edge. It reminded one of a moderate leukemic spleen. The
liver was distinctly palpable, edge two fingers below the costal

margin, with a well-marked right lobe extending well into the

flank. It was only slightly tender upon palpation. The blood

averaged 4,000,000 red cells, 450c white cells, and 70 per cent,

hemoglobin. Coagulation time 3.25 minutes. There were no-

nucleated reds or polychromatophilia. The stained smear

reminded one of a moderate secondary anemia and had none

of the characteristics of pernicious anemia. The Wassermann

test upon the blood was negative; urine negative; blood-pressure

128-78.

A fragility test of the red cells showed that they were less

resistant to hypotonic salt solutions than normal, hemolysis

beginning at 0.52 per cent, and complete at 0.36 per cent, sodium

chloride solution, the normal beginning at about 0.44 per cent,

and complete at 0.28 per cent.



ELLIOTT, KANAVEL: SPLENECTOMY FOR HEMOLYTIC ICTERUS 261

Upon the seventh day in the hospital one of the acholuric

crises occurred. He complained of lassitude, slight headache,

and some tenderness in the liver region. The jaundice became

markedly more intense and the spleen much swollen, standing

erect in the abdomen to three fingers below the level of the navel.

There was no fever nor an increase in the white cell count. A
duodenal tube was in place at the time of the attack, and the

duodenal juice w^ithdrawn at this time was dark mahogany

brown, containing much bile pigment. The blood serum with-

drawn at the height of the attack was cherry red in appear-

ance (hemoglobinemia) and the fragility of the red cells showed

hemolysis beginning at 0.50 per cent, and complete at 0.42 per

cent, sodium-chloride solution. The urine was heavily pig-

mented, giving positive tests for urobilinogen and urobilin and

negative tests for bile pigments. There was no hemoglobinuria.

The stools were somewhat lighter in color than usual but could

not be considered acholic. After twenty-four hours the jaundice

began to fade.

Three days later an adrenalin test was made after the method

of Frey and Lury and Abl. Ten minims of i to 1000 adrenalin

solution was injected deep into the muscles, this producing a

prompt reduction in the size of the spleen. In forty minutes

it shrunk from 27 to 21 cm. in length and receded from 5.5 to

7.5 cm. from the median line of the abdomen. It became visibly

smaller, but twelve hours later had returned to the usual size.

The fragility of the red -cells was not affected by the experiment.

Operation. Wesley Hospital, April 7, 191 5. Operator, Dr.

Kanavel; assistants, Drs. Hills and Stranberg. Anesthetic, gas

and ether.

The incision was made along the left border of the left rectus,

extending from the umbihcus to the rib margin. Many adhesions

were found about the upper pole, which were stripped off, one

large band being hgated. Double clamps were placed upon the

pedicle, the tail of the pancreas being excluded. The pedicle

was cut and ligated with double ligature. Blood was taken

from both artery and vein for fragiUty test. The artery was then
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tied separately. The liver was of bluish color, did not look

or feel cirrhotic. The wound was closed in layers.

The post-operative course was uneventful, except for an

unexplained rise in temperature on the second and third days,

which subsided completely. There was also a choluric crisis

later, as will be seen by a study of the chart.

Immediately following the operation the patient complained

of pain at the tip of the left shoulder, which continued, gradually/

DAY 1 10 20 30 4t
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began to increase in numbers, reaching 4,192,000 upon discharge

from the hospital, upon the fortieth day, a higher count than at

any other time while he was under observation.

There was a rise in temperature upon the second day following

the operation, reaching 102°, which promptly returned to normal

in twenty-four hours, a phenomenon following splenectomy that

has been previously observed and commented upon (Miihsam).

Upon the fifteenth day following the operation the patient

complained of much pain in the liver region (choluric crisis),

had two severe chills in rapid succession, developed a temperature

reaching 103.8°, a white count of 39,800, and became markedly

more jaundiced. The urine was scanty, was very dark colored,

-and gave intense reactions for bile pigments.

This crisis (choluric) differed from the previously observed

crisis (acholuric), in that all of the above-mentioned phenomena,

except the jaundice, were absent in the first instance, and we

concluded that this crisis was obstructive in origin, due to a

disturbance in the gall-ducts—either adhesions or pigment

stones still present. The attack disappeared in twenty-four

hours, after which the patient continued to gain in strength

and general health until he left the hospital.

The jaundice became markedly less soon after the operation,

was almost entirely gone at the end of a week, and, aside from the

exacerbation at the time of the choluric crisis, continued to dis-

appear, so that upon dismissal the presence of icterus was noted

only upon examination of the sclerae. As he put it, he had a clear

skin for the first time in twenty-one years.

Physical Examination. June 3, 191 5 (64 days post-operative).

There has been a progressive improvement in the general

condition of the patient since leaving the hospital, with only

one day of illness (''indigestion"), evidently not associated

with the disease process. There have been no crises of any

kind during this period. The blood shows 4,248,000 red cells,

10,350 white cells, and 83 per cent, hemoglobin. The fragility

test shows hemolysis begins at 0.50 per cent, and complete at

•0.32 per cent. The urine is normal and gives negative tests
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for bile pigments and urobilin. There is possibly a trace of

jaundice present, as it is difficult to judge in his case, as he

still looks anemic. Physically there is a generalized small

gland adenopathy present; otherwise the condition is the same

as when last seen. He states that he feels well and is gaining

in strength daily.

Professor Simonds reported on the microscopic picture, as

follows

:

The capsule and trabeculae are thickened. The smaller

arteries show marked hyaline degeneration. The arteries and

veins contain very little blood. The Malpighian bodies are few

in number and atrophic. None show typical germ centres. In

some there are round or oval areas corresponding in size and

location to the usual germ centres. These areas contain a few

lymphocytes, but the majority of the cells composing them are

either elongated cells with spindle-shaped, palely staining

nuclei (probably fibroblasts) or large, round, oval, or polygonal

cells with oval or indented palely staining nuclei (probably

endothelial cells). Mitoses are seen in both types of cells.

The splenic pulp is markedly atrophic. The capillaries and

sinuses are filled with blood. The blood-cells and the endothelium

of the capillaries and sinuses make up almost the entire cell

content of the pulp. There is very moderate increase of con-

nective tissue.

Practically no large phagocytic cells containing red blood

corpuscles or blood-pigment are to be seen. Sections treated

with potassium ferrocyanide and hydrochloric acid showed an

unusually small amount of iron-containing pigment.

Numerous spaces varying from approximately 20 to 6om in

diameter and probably corresponding to the pulp views are

seen in all sections. Most of them contain very little blood

and appear as empty, or almost empty, round, oval, or elongated

spaces lined with cells with very prominent nuclei. In a number

of these veins there are hyaline thrombi; in others, there is a

fine meshwork of fibrin containing a few red blood-corpuscles

and leukocytes.
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Professor Kendall reports the following bacteriological findings

:

Cultures, both aerobic and anaerobic, were made from the

spleen in media, with and without blood and ascitic fluid.

A sHght growth appeared in dextrose broth after four days'

incubation, which proved to be a short bacillus, occurring

singly and in pairs. Subcultures were obtained in dextrose

broth for four generations, but large amounts of material

—five cubic centimeters at least—were required to obtain

successful growths in fresh media. After four generations the

organism refused to develop, and attempts to inoculate other

media were wholly unsuccessful.

Large amounts of culture—five cubic centimeters—were intro-

duced into the ear vein of a rabbit and five cubic centimeters

intraperitoneally into another rabbit with absolutely negative

results.

No conclusions can be drawn from these experiments other

than that the organism does not appear to be a contamination

in the ordinary sense. Its reaction to the lesion is wholly

unknown.

Case II (R. B. A., family icterus, three crises).—The daughter

of A. M. B. (Case I), who presents herself on account of jaundice.

A young married woman, twenty-two years old, has always been

well except that she has been more or less jaundiced and anemic

since childhood. As a child she had had many attacks thought

to be ''biliousness," during which she would become jaundiced,

the attacks lasting about two weeks. She has had three severe

crises, during the past two years. The first crisis, January,

1913, was ushered in with intense headache, nausea, vomiting,

and an intense jaundice. She was very sick for three weeks,

the jaundice remaining for six months. She states that she

became very anemic following this attack. The second crisis,

November, 1913, started with an intense headache, which lasted

five days; the jaundice, at first sHght, became intense and

persisted for three months. Following this attack she became

more anemic, was weak and easily nauseated, and the spleen

was found to be much enlarged. Much of her hair fell out.
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The third crisis, December, 19 14, less severe but similar to the

previous attacks.

Examination, April 8, 191 5, shows an anemic appearing young

woman, decidedly jaundiced but well nourished. The spleen

is very large, extending to one inch below the level of the navel.

The liver is just palpable, but not tender. Red blood-cells,

3,392,000; white cells, 7200; hemoglobin, 85 per cent. The
fragility test shows that hemolysis begins at 0.50 per cent, and

is complete at 0.38 per cent. The urine is negative, there being

negative tests for bile pigments, urobilinogen, and urobilin.

Splenectomy was advised but the operation deferred until

the result of the operation in her father's case can be definitely

known.

Case III (P. B., family icterus, slight manifestations).—

A

healthy medical student, aged twenty-seven years, has never

been seriously ill, but has had a ''sallow complexion" all his life.

Following a recent tonsillitis he became decidedly jaundiced.

There is no history of critical attacks.

Upon examination he appears sallow, but there is no icterus.

The spleen is palpable, extending one inch below the ribs on

deep inspiration, and is tender. The liver is not palpable. Red
cells, 5,184,000; white cells, 9600; hemoglobin, 100 per cent.

Fragihty test shows that hemolysis begins at 0.50 per cent, and

is complete at 0.36 per cent, sodium-chloride solution. The

urine is entirely normal, there being a negative test for bile

pigments, urobilin, and urobilinogen.

The ^^B.'^ family, including the above three cases, is typical

of hemolytic family icterus, as previously described by others.

In this family the affliction probably descends from the maternal

great-grandfather. There are six of the second, seven of the

third, and at least two of the fourth generation (the latter mostly

children at the present time) who are supposed to have hemolytic

family icterus. It is significant that of the first and second

generations none died under sixty years, and most of them lived

to be eighty years of age or over, while of the fourth generation

at least one died of ''pernicious anemia" at ten years, one is



ELLIOTT, KANAVEL: SPLENECTOMY FOR HEMOLYTIC ICTERUS 267

intensely anemic at eighteen years, and one has intense crises

and is in a poor physical condition at twenty-two years. It is

also significant that there are those in a generation who are but

little afflicted while the brothers and sisters are seriously afflicted

with this disease. Apparently sex has no influence upon the

disease in this family.

10

III if

Fig. 3.—Genealogical tree of the "B" family. The dead black areas

represent jaundiced members. The arrow points to the member operated

upon. The member noted as +6PA died at the age of six under the diagnosis

of pernicious anemia. That marked 18A is described as being anemic. The
figures set under the signa denote the age of the individual at which he died.

The plus sign represents death. The parallel lines indicate that the patient

has been examined.

Cases IV to VIII (Hemolytic family cholemia, Gilbert type).

—

This family '^H." including four observed individuals, a mother

and three adult children, presents the manifestations of the mild

form of this disease. Six of the second generation, that is, all

who reached adult life except one, are sallow, have attacks of

"biliousness" associated with jaundice of slight grade, are rarely

markedly jaundiced, and none of them are markedly anemic.
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The spleen is palpable in two, the fragiUty is increased in three,

and there is a history of acholuric crises in two of the family

examined. In this family the disease is supposed to come down
through the mother, who is herself icteric, has an increased

fragility and a palpable spleen, and of whose sisters one has

eight icteric descendants.

It is significant that one of the second generation died at

twenty-nine with a diagnosis of pernicious anemia, and that

another has had a gall-bladder operation. Of the others of this

generation their ages range from thirty-three to fifty-three,

and they enjoy good health.

Fig. 4.—Genealogical tree of the "H" family. See Fig. 3 for description

of signa.

Case IX (C. L. W., acquired hemolytic icterus).—A student,

twenty-four years of age, complains of extreme lassitude, rather

constant headache, constipation, and jaundice of light grade but

variable, of ten years' duration. He seeks relief in the belief

that the lassitude is of intestinal origin.

Upon examination he is found to be but slightly icteric;

the spleen is enlarged, extending 1.5 inches below the costal

margin. The blood shows 6,524,000 red cells, 6524 white cells,

and 85 per cent, hemoglobin. The fragility of the red cells is

increased, hemolysis first appearing at 0.54 per cent, and is
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complete at 0.32 per cent, sodium-chloride solution. The urine

gives negative tests for bile pigment, urobiHnogen, and urobilin.

The patient is under observation and splenectomy is being

considered, since it seems to offer the only rehef. This patient

is partially incapacitated on account of the illness.

The fragility test of Chaujfard and Widal was carried out

according to the Eppinger technic, and washed red cells were

used for the most part, although this is not considered essential.

There was obtained 10 c.c. of blood, which was defibrinated^

centrifuged, washed in 0.6 per cent, salt solution, again centri-

fuged, and 0.6 per cent, salt solution added to make up to the

original volume. Varying concentrations of hypotonic salt

solution were arranged in a progressive series in small test-tubes,

ranging from 0.6 per cent, to 0.3 per cent. This was readily

accompHshed by dropping 0.6 per cent, salt solution from a

burette, in diminishing amounts, and later dropping distilled

water in increasing amounts, from the same burette, to make up
to equal volumes. In the first tube 60 drops of salt solution and

no water was used, therefore 0.6 per cent.; in the second tube

58 drops of salt solution and 2 drops of water, therefore 0.58

per cent.; in the third tube 56 drops salt solution and 4 drops

water, therefore 0.56 per cent., and so on until 0.3 per cent, was

reached. To facilitate matters one-half of these quantities

was used. To each test-tube one drop of the washed red cor-

puscles were added. The tubes were allowed to stand at room

temperature for two hours, at which time the reading could

be made, or later if desired.

Fragility Test, Case I, Splenectomy

Hemolysis Com-
begins plete

March 25, 1915 0.50 0.38
March 27, 1915 . 0.52 0.36
April I, 1915 Acholuric crisis 0.50 0.42
April 5, 19 1 5 Adrenalin test, before . . . . . . 0.50 0.44

Adrenalin test, 40 minutes after . . . 0.50 0.44
April 7, 19 15 Op. blood from splenic vein . . . . 0.46 0.40

Blood from splenic artery o. 50 o
. 44

April 30, 1915 Discharge 0.54 0.40
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Fragility Test, All Cases Examined

Hemolysis Coni-
begins plotc

A. M. B. (father), first family 0.52 0.40

P. R. B. (son), first family 0.50 0.36

R. B. A. (daughter), first family 0.50 0.38

C. H. (mother), second family 0.50 0.32

Ch. H. (son), second family 0.52

R. H. (daughter), second family 0.46 0.28

C. H. (daughter), second family 0.48 0.28

C. L. W. (non-familial) 0.54 0.32

Artery-vein Fragility in Dogs

Dog I. Splenic artery 0.52 0.36

Splenic vein o . 54 o . 36
Dog 2. Splenic artery 0.48 0.32

Splenic vein 0.46 0.32

Femoral artery 0.50 0.32

Femoral vein 0.50 0.32

Dog 3. Splenic vein 0.46 0.32

Femoral artery 0-44 0.30

Femoral vein 0-44 030
Dog 4. Splenic artery 0.46 0.32

Splenic vein 0.42 0.32

Femoral vein 0.44 0.32

At operation blood was obtained from both the splenic artery

and splenic vein in Case I. The fragility of the arterial

blood was found to be higher than that from the vein; i. e.,

hemolysis began at 0.5 per cent, and 0.46 per cent, respectively.

Graf had found no difference in a similar experiment. We
then tried similar experiments upon dogs, and while a difference

was usually detected, yet it was not constant, and no conclusions

can be drawn.

That the fragility is not constantly increased in all cases of

hemolytic jaundice has been observed. It was not materially

increased in two individuals of the second family here reported;

one of these had had well-defined crises, but both were in good

health when examined. It is quite likely that the fragility

changes from time to time, as has been described, and it may

persist a long time after splenectomy. An increased fragility
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may be present in other conditions, but is unusual. We found

a high fragihty in a case of nephritis with much anemia; i. e.,

hemolysis beginning at 0.50 per cent, and complete at 0.32

per cent.

In obstructive jaundice, pernicious anemia, and splenic anemia,

the resistance of the red cells (lowered fragihty) is increased,

which is not only an aid to diagnosis but also serves to point

out certain cases which appear under the clinical picture of

pernicious anemia and Banti's disease.

Pathogenesis. It is generahy considered that the hemo-

globin molecule is split in the circulating blood or spleen into

two fractions; the first, the iron-containing (hematin) fraction,

is conserved in the liver (Kupffer cells), bone marrow, and other

parenchymatous organs, and the second, the pigment-containing

fraction, is excreted by the liver as bilirubin. The bilirubin

being converted into urobilinogen in the intestine is absorbed

and excreted as such by the kidneys.

Just what the pathogenesis of this disease may be is not

definitely known at the present time. Recent operative results

set aside all former theories (hepatogenous) which do not ascribe

to the spleen the principal etiological role. It is safe to say that

if the spleen is not the sole cause it is at least an essential factor

in the pathogenesis of this disease. The old theories of liver

origin must be discarded, but there seems no question but that

the liver plays an important part in the disease process.

Chauffard and Widal consider hemolytic icterus essentially

a blood disease, the splenic tumor spodogenous, and the de-

creased osmotic resistance (increased fragihty) of the red cells

the essential factor.

Eppinger considers altered splenic function the essential

etiologic factor, speaking of it as ''hypersplenism," in com-

parison with diseased processes of other ductless glands.

An increase in the unsaturated fatty acids in the blood

(Eppinger, King) may be of etiological importance, and the fact

that the bile has much to do with normal fat digestion must
be cited in support of this theory, the process possibly being a

perversion of some normal function.
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Whether the hemolytic agent resides in the spleen or in the

general circulation is not known, but it is fair to assume that

abnormal hemolysis is active at all times, and that there are

periods of massive hemolytic activity (acholuric crises). Ep-

pinger estimated the amount of blood destruction as being

enormous during the severe crises. He assumed that one mole-

cule of urobilin excreted represents a molecule of destroyed

hemoglobin, and in this way came to the conclusion that dur-

ing one of the severe crises as much as the total blood supply at

any one time may be destroyed, which must be a tremendous

drain upon the blood-making organs, which when exhausted

produce the blood picture of pernicious anemia.

Discussion of Results of Splenectomy. The first splenec-

tomy for hemolytic jaundice was reported in 191 2 by Banti,

the operation having been performed in 1903. Micheli published

his case shortly after Banti. Before the picture was recognized

earlier operations had been performed in cases which are now
known to be hemolytic jaundice, as, for instance. Sir Spencer

Wells in 1887; Bland-Sutton, in 1895; Vaquez in 1907. Miihsam

in 1 9 14, stated that to his knowledge the operation had been

performed fourteen times with surprisingly favorable results.

Thursfield and Gow, in 19 14, collected and tabulated 22 cases,

of which 12 were congenital (2 doubtful cases) and 10 were

acquired forms. In the accompanying table we present 47

cases collected from the literature. These, with our own given

in detail, make 48 cases available for study. Of these 16 were of

the acquired type, 23 familial, and 9 were unclassified.

The symptomatology and results in these cases in which the

diagnosis has been confirmed by operation serve to crystallize

our knowledge of the cHnical picture and emphasize certain

points in the pathology and therapy. While the literature of the

cases unoperated upon has been consulted, the accompanying

remarks are based upon the results shown in the table attached,

including only splenectomized cases.

The symptoms in the congenital or famihal type differ in no

way from those found in the acquired type, except that the latter
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would seem to progress somewhat more rapidly and more fre-

quently to severe acholuric crises. This is emphasized when we
note that in lo out of 15 cases of acquired jaundice the duration

of the jaundice had been short—in fact, less than four years.

In regard to the familial type, it was frequently noted that the

children in an affected family seemed to suffer more severely

than the parent, and they showed a greater tendency to severe

crises and the development of complications.

The disease may appear in variable intensity in various

members of the family through several generations, and in the

great majority of cases is of such a mild character that the

patients may live to old age and demand no therapy. In these

the condition might pass unnoticed were it not for the icteric

tinge to the skin. In certain individuals, however, the process

is so marked as to give rise to the typical picture demanding

treatment. This may be described as a chronic, mild icterus,

with or without indefinite weakness and malaise, upon which are

engrafted from time to time the so-called ''crises," consisting

of marked increase in size and tenderness of the spleen, with

malaise, headache, and slight fever, accompanied by an intense

hemolysis, sometimes with hemoglobinemia at the height of a

crisis, as in our case, with anemia, urobulinuria, bile pigment in

the blood but not in the urine, and a deepening of the acholuric

jaundice—this differing from the ordinary jaundice in that it is

non-toxic, with no pruritis, no petechias, no bradycardia, and is

of a light lemon color; the liver is slightly enlarged and tender

and may present the liver crises produced by the passage of

the thickened bile of pigment stones through the ducts, giving

the typical signs of gall-stone disease. Unless this complication

occurs the stools are of normal color.

In our case a duodenal tube was in place during a crisis and

the bile content was increased, the duodenal juice being a dark

mahogany brown. An examination of the blood will show an

increased fragility.

The amount of anemia depends upon the efficiency of the

hemopoietic system, which, when exhausted, gives the blood
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picture of pernicious anemia. One can always find evidence of

excessive regeneration, i. e., polychromatophilia, nucleated reds,

and certain reticulated bodies in the red cells stained by vital

stains, as first described by Vaughan.

During the so-called crises the spleen increases in size and

becomes somewhat tender. The spleens removed at operations

averaged over looo gms, in weight, one exceptional spleen being

reported as 4500 gms. In 7 only of the 28 cases in which this

finding was noted was the spleen under 950 gms. At operation

evidences of perisplenitis were present, with adhesions in 8 cases.

The age of onset, as noted in 13 of the acquired cases, was most

often in the neighborhood of the third decennium. None was

seen under sixteen and 3 occurred later in life, at thirty-nine,

fifty-one, and fifty-two, respectively. In all of these cases,

however, owing to the lack of evident symptoms the disease may
have been present previously. While most of the familial cases

are noted as having had jaundice in infancy, some did not show

this until later, or they were described as being ''anemic."

. The anemia in cases coming to operation varied widely, a few

having as low as a million red blood-cells, and some slightly

less than normal, but the majority showed from two and one-

half to four milHons, with a color index of one in nearly every

case. The white cells were normal in number, except in 2 cases,

where they were below normal, and one extraordinary case,

where they reached two hundred thousand. In this patient they

reached ten thousand four weeks after operation. Sporadic

leukocytosis was seen in many cases at the time of liver crises.

In our patient it ran as high as thirty-eight thousand.

In practically every case where the urine was examined,

urobilinogen was found, and there were no bile salts except

in those cases where the patient was suffering from gall-bladder

compHcations. Bile salts were noted in the blood in some

instances. The pains in the abdomen were referred to the

splenic region and in a few cases to the liver also. Slight enlarge-

ment of the liver was noted in 9 and great enlargement in 2

cases, although such enlargement cannot be said to be a con-
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spicuous sign. There is also no distinct tendency to hemorrhages

of any type, although epistaxis was noted in four patients,

bleeding of the gums in one, and hematemesis in another. The
frequency of acholuric crises varied greatly, in the more severe

cases appearing every three or four weeks and in the milder cases

infrequently.

The most frequent complication met with was the so-called

liver crisis, due to the passage of thickened and excessive bile

or of gall-stones. In 4 cases gall-stones were removed, one of

these being in the common duct. In 2 cases an exploration of

the gall-bladder was performed with negative findings.

Pathology. The findings in the spleens removed showed

very little, if any, proUferation of connective-tissue. There was

frequently a high-grade loss in the follicles and no germinal

centres, while the spleen sinuses were dilated at times, constant

infiltration of the pulp was more typical, the endothelium was

proliferated and filled with coarsely granular hemosiderin,

which was also found in the reticulum about the bloodvessels.

The red cells were less sharply outlined and stained less clearly

than normal.

The autopsies show little change in the liver, except for the

deposit of pigment, partly with iron and partly iron free. This

also is seen in the kidneys and bone marrow. The latter also

shows the picture of great overaction.

Treatment. In many cases the course is so mild as not to

call for treatment, and in the more severe cases many years

may elapse before the severe crises or complications bring the

patient to the physician. The use of iron, arsenic, and other

drugs has not served to alter or ameliorate the condition, and

ic-ray therapy has been tried without result. On the other hand,

the remarkable benefit secured by splenectomy, as shown by the

accompanying collection of cases, would seem to recommend

this procedure, not alone in these severe cases, but also in the

milder but progressive types, to forestall the onset of complica-

tions on the part of the gall-bladder and relieve those patients

who are constantly more or less ill but who do not, as yet, suffer
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from severe crises. This would seem to be indicated particularly

in the younger individuals, where we should not w^ait for the

large splenic tumor or marked general disabihty which would

prevent the proper development of the child. On the other hand,

we would not be considered as advising the procedure in the

absence of some disabihty, since a larger proportion of these

cases apparently grow to old age without any subjective evidence

of illness. Where feasible it is advisable to operate in the free

interval between the crises. In our case we administered lo ms.

of adrenalin, i to looo, hypodermatically a half-hour before

operating, to reduce the size of the spleen. This produced a

contraction of at least two inches in the diameter and restored

to the circulation that bulk of blood. This certainly was of

some benefit, if we assume that it did not at the same time force

out toxines from the spleen—and in our case we were able to say

that if this occurred it did not produce a marked increase in the

hemolysis.

Technic. This is not the place to discuss the technic of

splenectomy in general. We may say, however, that the left

rectus incision prolonged well up into the costosternal notch

gives good access to the field of operation. The dislocation of the

spleen is materially aided if the back is raised and bent- upward

by the kidney elevator or sand bags. The adhesions which are

frequently present should be separated gently. In the case

here described, the adhesions were very firm, and it was found

that if the capsule of the spleen was detached gently with a

sponge, so as not to tear the spleen pulp, the resulting oozing

from the denuded spleen could be controlled easily by a laparo-

tomy pad and the detached adhesion caught by long, curved

forceps. In case the bleeding is severe, packing may be resorted

to and the operation completed at a subsequent period. After

the spleen has been dislocated from the abdominal cavity,

which should be the first procedure, the pedicle should be clamped

with double forceps, the proximal being hemostatic with rubber-

covered blades and the distal crushing, and the spleen cut away
as far distal to the crushing forceps as possible. Heavy Kgature
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materials should be used and the pedicle ligated either in sections

or by a figure-of-eight, so that there is no possibiHty of slipping.

In case of doubt, the artery can be isolated easily and ligated

separately. Before the final tying of the pedicle the hemostatic

forceps should be slowly loosened so as to secure the stump

more firmly. Care should be taken to separate the tail of the

pancreas from the pedicle, although in some cases it may be used

intentionally to make a more secure ligation of the stump. It

has been suggested that the post-operative rise in temperature

frequently noted in splenectomy may be due to the inadvertent

inclusion of the tail of the pancreas in the pedicle, but in the case

here reported care was taken to isolate the pancreas, and this

unexplained transient temperature occurred on the second and

third days.

Care should be taken always to examine the gall-bladder

during the operation because of the frequency of complicating

gall-stones.

The left-sided shoulder pain noted after operation is due to

diaphragmatic trauma. This has been particularly brought out

by Capps in his study of reflex pain from various types of pleurisy.

Prognosis. Of the 48 cases here collected only 2 died,

one shortly after operation, and the other in six weeks, from

sepsis—a surprisingly good result when one considers the serious

condition of some of the patients. As for the ultimate results,

the 46 patients who recovered are reported as ''cured" that is

to say, they were relieved of their jaundice and crises. It is true

that in most cases the short time that has elapsed between the

operation and the report precluded final statement, yet among

the reports are those of Dawson, reporting on the case of Sir

Spencer Wells, operated upon twenty-seven years previously;

Bland-Sutton's case, after ten years; Banti's, after eleven

years; Roth's, after six years, while in 9 cases the patients had

been observed over six months after the operation.

The effect upon the blood picture was immediate. In some

cases reports are made at various stages, and in other cases only

once, which will explain any apparent discrepancy in the follow-
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ing figures: In 7 cases reported in the first two weeks 4 gained

from one to two million reds; in 8 cases reported in the third

and fourth weeks 3 gained over a million, 2 over two million,

and I over three million; in 9 cases reported in from three to

six months 5 gained a milHon, 4 three million, and i five million;

and, finally, of 10 reported after six months i gained one million,

5 two million, and 4 three milHon, leaving one that had not gained

appreciably, but the blood count here showed four and a half

million. These increases in every case brought the blood ap-

proximately to normal; in 22 cases it was above four million,

and of these, in 17 above four and a half million, and, in 3,

six million or over. The hemoglobin followed the rise in the

number of reds. The white blood count was normal unless there

were complications.

The effect upon the fragility of the red blood-cells was less

conspicuous. The fragility was increased before operation in

every case, varying from 0.50 to 0.70. One case is mentioned

as becoming normal in five weeks, but for the most part little

change was noted before three months, when several are men-

tioned as being nearly normal. On the other hand. Sir Spencer

Wells' case showed a high fragility twenty-seven years after

operation, and Roth's after three and one-half years, so it is

evident that while one frequently will have a decrease, yet

a normal fragility is possibly the exception, rather than the

rule, after splenectomy in these cases.

The jaundice decreased in most cases in the first few days,

and in nearly all instances was absent at the end of two weeks,

while the acholuric crises, with the attendant malaise, headache,

and fever, ceased entirely. While too few observations have been

made over long enough time to estimate the effect upon the gall-

bladder complications, it is not unreasonable, however, to assume

that the tendency to these would be decreased or removed.

The authors wish to express their deep obligation to Dr.

Walter H. Nadler for his painstaking collection of cases from the

Hterature herewith presented, to Dr. Charles H. Horner for

making the fragiUty tests, to Professor A. I. Kendall for the
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bacteriological work, and to Professor J. P. Simonds for the

histological and chemical studies in the laboratories of the

Northwestern University Medical School.
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A CASE OF LARGE-CELLED SPLENOMEGALY
(GAUCHER TYPE)

By HERBERT A. BRUCE, M.D., F.R.C.S. (Eng.), Lt. Col. C.A.M.C.

ASSOCIATE PROFESSOR OF CLINICAL SURGERY, UNIVERSITY OF TORONTO;
SURGEON TO THE TORONTO GENERAL HOSPITAL

In 1882 Gaucher described a case of splenomegaly in which

the presence of numerous large cells was demonstrated in the

spleen. Since this date about 20 cases, in which the clinical

and pathological findings were identical with those described

by Gaucher, have been reported by various writers. The more

recent writers on the subject, including Marchand, Schlagen-

haufer, and Risel, agree in the opinion that in these cases we

are dealing with a constitutional disease, chiefly affecting the

lymphatic and hemopoietic organs. The condition is of special

interest in view of the controversy which has arisen in relation

to the origin and nature of the large cells and the absence of any

definite etiological factor. The case which we are reporting was

admitted into the Toronto General Hospital, under the care

of Dr. Bruce, February 6, 191 1.

H. E. R., male, aged forty-six years; married.

Family History. It was difiicult to obtain any definite family

history. The parents had both lived until over sixty, and the

brothers and sisters of the patient are all alive and in good health.

We have not been able to discover whether he is of Jewish

extraction or not, but think it likely.

Personal History. The patient was born in Ontario, but had

also lived in New York State and Southern California. He was

not in the habit of using alcohol or tobacco. Some years ago,
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when in Mexico, he suffered from tertian malaria, from which he

subsequently recovered, and twenty-two years ago he had facial

erysipelas. He states that he is a Christian Scientist, and has

therefore taken no medicine of any kind for years.

Present Illness. The patient states that he has not felt well

for the last ten years. About three years ago he first noticed

swelling of the abdomen, and on palpation a tumor was felt,

extending as low down as the umbilicus. He has since suffered

from occasional attacks of numbness of the legs. The tumor

gradually increased in size, and six months ago he began to feel

tired and weak and also depressed and irritable. At this time

the skin became bronze in color. He has had one or two attacks

of swelUng of the legs, and during the last six months has been

unable to walk any distance, owing to weakness and lassitude,

which progressively became more marked. There have also

been occasional attacks of nose-bleeding. He states that he is

unable to lie on the left side or back, on account of a dragging

sensation in the abdomen. He has suffered from gastric distress

after food, and this has prevented his taking much nourishment.

Physical Examination. On admission to the hospital he was

seen to be a well-developed but poorly nourished man. He
exhibited diffuse bronze pigmentation of the skin and promin-

ence and distention of the abdomen, which were most marked

on the left side. On palpation a large abdominal tumor could be

felt, extending in a downward direction to the pelvis and three

inches to the right of the median line. Its surface was smooth,

and it moved slightly with respiration. It was dull on percussion,

the dulness being continuous with that* in the left hypochondriac

region.

The heart was displaced 4 cm. to the right, but was other-

wise normal. The lungs were also normal and the liver not

enlarged. The muscular, glandular and nervous systems were

normal.

The urine gave an acid reaction and the specific gravity was

1030. It showed a trace of albumin and a moderate amount of

urobilin, but no sugar, acetone, or bile.

Am Surg 19
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Examination of Blood. Red-blood corpuscles, 3,500,000;

white-blood corpuscles, 4800; hemoglobin, 65 per cent. (Sahli).

There was slight poikilocytosis and a few microcytes and macro-

cytes, but nucleated red cells were absent, and there was no

polychromatophilia or stippling.

Differential count: Polymorphonuclear leukocytes, 44 per

cent.; small mononuclear lymphocytes, 42 per cent.; large

mononuclear lymphocytes, 8 per cent.; eosinophiles, 5 per

cent.; mast cells, i per cent.; color index, 0.9. A diagnosis

of splenic anemia was made from the above findings and splenect-

omy accordingly advised. The operation was performed on

February 7 by Dr. H. A. Bruce.

At the time of operation, examination of the liver showed

slight enlargement, but no ascites was present. The patient

made a good recovery from the operation, the bronze pigmenta-

tion of the skin became less marked, and he stated that he felt

he ''had a new lease of life." On the day after the operation

the blood exhibited the following conditions:

White-blood count, 11,040.

Differential count: Polymorphonuclear leukocytes, 76 per

cent.; large mononuclears, 13 per cent.; small mononuclears, 7

per cent.; eosinophiles, 2 per cent.; basophiles, 2 per cent.

Red-blood count, 3,200,000. Hemoglobin, 65 per cent.

The proportion of red-blood corpuscles remained the same

as before the operation. The patient was discharged from the

hospital on February 26, when examination of the blood showed:

Red-blood corpuscles, 4,100,000; white-blood corpuscles, 9400;

hemoglobin, 65 per cent.' This last examination of the blood

showed, as compared to previous examinations, practically no

change in the differential count or the qualitative changes in the

red corpuscles.

Clinical Summary. Male, aged forty-six years, of probable

Jewish extraction. Other members of the family were well so

far as could be ascertained. Had tertian malaria twelve years

ago and for the last ten years has not felt so well as before.

The chief symptom during the last two years has been the enor-
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mous enlargement of the spleen. Other symptoms, which devel-

oped more recently, were marked weakness, bronze pigmentation

of the skin, loss of weight, epistaxis, and a moderate degree of

simple anemia, with leukopenia. Splenectomy was success-

fully performed. The patient made a good recovery from the

operation, and when last seen his general condition had con-

siderably improved.

Pathology.—The gross examination of the spleen showed the

following conditions : Weight, 5 200 grams. Its surface is smooth,

and it is moderately firm in consistence. Palpation reveals the

presence of several small and irregularly scattered nodular areas.

On section the general color of the organ is seen to be a light

reddish gray, the nodular areas above referred to being of a

grayish color and of firmer consistence than the surrounding

tissue. They vary in diameter from 0.5 to 2 cm. On close exam-

ination, numerous small, grayish-white points and lines are

visible. Scattered areas exhibit a deeper red coloration, and in

these the surface is granular and shows numerous structures

resembling blood sinuses or vessels, which project slightly from

the surface.

Histological Examination. Tissues were preserved in 10 per

cent, formalin and Zenker's fluid ten minutes after the removal

of the spleen. Smears from the cut surface were also made

and the cells examined in a fresh state. Risel has demonstrated

that the cells in sections of formalin-fixed tissue, when examined

in water, show the same characteristics as fresh cells, and our

experience confirms this opinion. These preparations show^ the

presence of numerous large and somewhat irregular polygonal

cells, exhibiting a glistening hyaline appearance. They occur

sometimes in masses corresponding to the grayish-white deposits

of various sizes mentioned above, while in other areas they are

deposited in the pulp in small circular or longitudinal alveolar

cavities, often enclosing cells which have desquamated, together

with blood. These latter areas correspond to the deeper red

granular areas referred to previously. In some of the cells

small granulations are present, but in very large cells these have
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disappeared. These large cells exhibit a fine streaking, and

appear to contain an indistinct crystalline substance. Their

nuclei are round and comparatively small, and are situated at

the margin or in the centre of the cell. Many of them are

multinuclear, and contain, three, four, or more nuclei. There

is a conspicuous absence of mitotic figures. Occasionally the

cell bodies show processes or prolongations. In many of them a

brownish-yellow pigment is deposited in the form of fine gran-

ules or irregular rods. This deposition of pigment is less in the

more solid areas and very marked in the cells filling and lining

the blood sinuses. The characteristic homogeneous stratified

masses are best seen in these cells, which do not contain pigment.

An occasional red-blood corpuscle occurs in their cytoplasm.

As Risel has pointed out the condition does not appear to be

a true hyperplasia but is chiefly due to a deposition of some

foreign substance in these cells. The methods which we have

used for investigation into the nature of this substance from a

microchemical stand-point are identical with those employed by

Marchand and Risel. Stains for fat, glycogen, and amyloid were

negative. With Millon's reagent the cells stained a brownish

red.

When treated with acids and alkalies there was no perceptible

change in their protoplasm. With treatment with alcohol, ether,

chloroform, xylol, and acetone they became more transparent

and assumed a vacuolated appearance. In the digestive experi-

ments carried out by Risel it was found that the nuclei dis-

appeared within twenty-four hours, with pancreatic digestion,

but that digestion of the cells themselves was not complete for

eight days. With pepsin digestion, the cells disappeared com-

pletely within forty-eight hours.

Sections of material fixed in Zenker's fluid were stained by

eosin and methylene blue, Mallory's connective-tissue stain, and

Mallory's phosphatungstic acid hematoxylin. In place of the

normal arrangement of follicles, trabeculae, and pulp the con-

nective tissue is seen to extend into the other splenic tissue in the

form of radiating bundles, which spread out into a delicate reti-
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culum that is closely related to the large cells. The splenic pulp

contains very few lymphoid follicles and is completely replaced

by numerous large pale-staining vacuolated cells, sometimes

surrounding alveolar spaces, but, as a rule, occurring in solid

masses closely packed together. The alveolar spaces are irreg-

ular in size and shape. In some places they consist of narrow

fissures. In other areas they are larger and contain moderate

numbers of red-blood cells and quite a number of large cells

which lie perfectly free in their lumina. These -spaces are cir-

cumscribed by delicate connective-tissue fibers, which support

a few longitudinal flat cells, often having a projecting nucleus.

The large cells related to these are less vacuolated and somewhat

smaller than those which are free in the lumina.

The large cells appear as clear structures of irregular size and

shape. As a rule they are round, oblong, 'or polyhedral, and

sometimes exhibit short processes. Their contour is often

wrinkled and looks as if shriveled. They measure from 20/z to

40^1 in diameter. With eosin and methylene blue the nuclei

stain fairly well, but the protoplasm stains faintly. The latter

is large in amount, semitransparent, and frequently shows vacuo-

lation. The nuclei are irregularly distributed, small, and fre-

quently multiple. In the larger cells they are usually situated

at the periphery. The finer details of the cell structure are best

shown by Mallory's phosphatungstic acid hematoxylin stain.

With this stain it appears that the characteristic vacuolated and

honeycombed appearance of the cell bodies is due to a delicate

network of fibers, which stain more deeply than the remainder

of the cytoplasm. As a rule these exhibit a somewhat concen-

tric arrangement, but may also occur as radials or stripes. The
vacuoles vary as to size, shape, and number in individual cells,

the largest cells generally containing the largest and the great-

est number of vacuoles. In the protoplasm of some of the cells

there is a considerable amount of brownish granular pigment,

which occurs in the largest quantities in the cells lying free in

the sinuses, and gives the ferric reaction.

There is unquestionably a close connection between the large
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cells and the delicate reticular fibers which pass between the

cells into the cell nests. Risel found this connection more

marked in the bone marrow.

The few lymph foUicles present are irregularly scattered, but,

as a rule, are arranged in the ordinary manner. Their supporting

connective tissue is scanty and extremely delicate. No large

cells are observed in them. Other smaller and isolated aggre-

gations of lymphoid tissue are present between the masses of

large cells. Eosinophiles occur in varying numbers in the blood

sinuses and throughout the more solid areas.

In the cases in w^hich a complete examination of all organs

has been possible, the following pathological conditions have

been present. Some groups of lymphatic glands are enlarged

and show the same changes which have been described in the

spleen, the perigastric and retroperitoneal glands in the neigh-

borhood of the spleen exhibiting the most marked changes. The

inferior retroperitoneal, mesenteric, and axillary glands are only

slightly involved. In the bone marrow also cell bodies resembling

those in the spleen and lymphatic glands are present. They are

seen in the whitish spotted foci of the sternum or the epiphyses

of the long bones, and also in the large whitish or yellowish foci

in the diaphysis of the femur. The large cells are absent in sec-

tions taken from the tonsil and through Peyer's patches in the

intestine. The entire intestinal wall, from the muscularis mucosa

to the peritoneum, contains large quantities of brownish pigment.

In the liver the hepatic tissue itself is but little altered. There

is, however, a moderate increase in the interacinous connective

tissue, in the meshes of which a few of the characteristic large

cells are present. These cells are also observed in the large and

small branches of the portal vein, in which postmortem is

present. The wall of the portal vein shows no cells, but they

are present in the periportal connective tissue.

The lungs are practically normal. The kidneys are also nor-

mal, except for a deposit of brownish granular pigment in the

connective tissue between the descending tubules in the medulla.

The brain is normal. The pancreas shows pigmentation of



BRUCE: LARGE-CELLED SPLENOMEGALY 295

the vessel walls, but no large cells. Risel in his case observed

in the thyroid a collection of large cells resembling those in the

spleen. There was extensive extravasation of blood in the

muscles of the thigh, together with a proliferation of connective

tissue between the muscle bundles, which frequently contains

brown pigment.

Various views have been advanced by writers in relation to

the process at the base of this disease, namely, epithelioma,

endothehoma of the spleen, endothelial hyperplasia, and reticu-

lar proliferation in the lymphatic system. Gaucher himself re-

garded the cells as epithelial in origin and the condition as a

primary epithelioma. Targett, Newton Pitt, and Shattock, who

discussed Collier's case at a meeting of the Pathological Society

of London, refer to the endothelial character of the cells. Bo-

vaird. Brill, Mandlebaum, and Libman regard the condition as

an endothelial hyperplasia. Schlagenhaufer thinks that there

is little resemblance between the large cells and the endothelium

of the vascular sinus. He has also noted that the endothelial

cells of the sinuses frequently contain blood pigment, but has

been unable to find any mitotic figures in them. He agrees

with Cornil that the condition is due to a proliferation of the

reticular tissue in the lymphatic and the blood-forming organs.

Marchand states that the origin of the large cells from reticular

cells or endothelial cells is not improbable, but does not definitely

commit himself. Risel, as a result of careful investigation,

arrives at the conclusion that the large cells originate from those

of the reticulum rather than from the endothelial cells of the

venous sinuses. Josselin de Jong and Van Henkelm agree with

Cornil, Schlagenhaufer, and Risel as to their origin from the

reticular tissue.

From the examination of the spleen in the case reported above

the histological findings are not sufficiently clear for us to state

definitely whether the cells are of endothelial or reticular origin.

There seems to be in some areas evidence of a gradual transfor-

mation of the spindle-like endothelial cells lining the blood

spaces into the large cells which often lie free in the spaces. In
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the examination of formalin sections, unstained and mounted

in water, we found that in some areas both the large cells and

the spindle-like endothelial cells lining the sinuses contained

the brownish-yellow pigment. In conditions where there is

rapid proliferation of endothelial cells there are nearly always

mitoses in some of these cells. Owing to the fact that this

disease runs an extremely chronic course, the absence of these

mitoses is easy to understand.

Weikenreich has shown that the reticulum of the spleen is

cellular in character. The close relationship of this reticulum

to the cells in question is in favor of their origin from it. On
the other hand there is no definite evidence of transition between

the reticulum and the large cells.

As regards the pigment, which is so abundant in the skin^

spleen, lymphatic glands, bone marrow, and the smooth and

striped muscle, we may point out that in our own case as well

as those reported by Brill, Schlagenhaufer, and Risel no arsenic

had been previously administered to the patients. This fact

excludes the assumption of arsenic melanosis as an explanation

of its presence. In view of the fact that this pigment gives the

ferric reaction, it is probably due to hemachromatosis.

While the majority of investigators agree in the opinion that

some specific foreign chemical substance is deposited within the

large cells the nature of this substance is as yet unknown. Amy-
loid, glycogen, and fat are excluded by the fact that the micro-

chemical reactions are negative for these substances. The slight

proteid reaction suggests the presence of an albuminous com-

pound. Elizabeth von Beckendorff derived it from the red-blood

corpuscles and regarded it as a body closely related to the col-

loid of the thyroid. Professor J. B. Leathes, who made a chemi-

cal examination of the spleen in our case, found that the amount

of iron present was much increased, the total amount being 4

grams of ferric oxide, which is more than the total amount present

in the blood under normal conditions, the latter being 3 grams.

He also states that a considerable proportion of this iron is

present in the form of lipoids. On the other hand the total
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amount of fat was diminished, being only about one-third of that

normally present.

Various hypotheses have been advanced regarding the cause,

of this remarkable disease. It has been shown that in most

cases the disease begins in childhood. The familial occurrence

of the disease is well established, as many as 4 cases having oc-

curred in one family, only 3 previous cases and the one now

reported forming exceptions to this rule. In the majority of

instances it appears to have affected individuals of Jewish extrac-

tion, and all the cases reported, with the exception of 4, have

occurred in females. In 4 or 5 cases there has been a history of

typhoid fever several years previously. In 3 cases active tuber-

cular foci were present in other parts of the body (Gaucher,

Schlagenhaufer, and Collier) . In our case there was a history

of chills and fever with a diagnosis of malaria. In one other case,

namely, that of Rollys, there was a history of chills twenty years

previously. Schlagenhaufer believes there is an irritability of

the reticular tissue of the organs involved, due to the influence

of a toxin, probably of tuberculous origin. Bovaird blames a

systemic poison of unknown origin, and with this w^e are in-

clined to agree. Schridde speaks of tissue malformation and

suggests a congenital disease. Josselin de Jong and Van
Henkelm also suggest congenital developmental abnormalities

as the most probable cause.
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DISCUSSION ON THE PAPERS OF DRS. GIFFIN, WILSON,
W. J. MAYO, SCUDDER, DOWD, ELTING, BLAKE,

ELLIOTT, KANAVEL AND BRUCE

Dr. Howard Lilienthal, New York City.

I have been extremely interested in these papers and stimulated

to study this subject further. I would like to refer very briefly to

seven cases of splenectomy which I have had. Two for Banti's dis-

ease recovered; one for Banti's disease with traumatic rupture in a

girl of sixteen with ascites and jaundice; this spleen weighed four

pounds; the patient recovered. This operation was performed ten

years ago and she is now well and has married. I had another case

of a four-pound pseudoleukemic spleen removed because the condi-

tion was unrecognized. In this case the patient had symptoms
referable to her left kidney and some renal hematuria, and I thought

I was dealing with a kidney tumor: on operation I found it was the

spleen and removed it: patient died in twenty-six hours of sudden

hematemesis. Dr. Mandelbaum pronounced the spleen to be pseudo-

leukemic in variety.

I have operated upon one case of pernicious anemia sent to me by
Dr. Manges, transfused twice before operation, raising the hemo-
globin to 40 per cent. The spleen was double the normal size. The
operation was easy; patient left the table in splendid condition but

died two days afterward of what I believe to have been morphine

poisoning. I had another case of traumatic rupture of the spleen

which ended in recovery. There was still another case of unusual

interest also from the service of Dr. Manges. A man, aged thirty-

years, had been operated upon for hemorrhoids in another hospital;

at that time he had been examined in the routine manner by the resi-

dent and also by an attending physician to the hospital, and I was

assured at the time of admission of the man to my service that his

abdomen had been found normal. When we examined him we found

an enormous spleen which proved on removal to weigh 7I pounds,

and must have weighed more before removal. This spleen was so

fragile that on making the first incision into the abdomen and touching

it with the finger it tore, and the splenectomy had to be done with

great rapidity. Therefore I did not have a good chance to observe

the condition of the vessels. The patient made a beautiful recovery

and the pathologist said the spleen was the seat of a high degree of

passive congestion. Dr. Manges believed there had been a throm-

bosis of the splenic vein in some way connected with the previous

operation for hemorrhoids.
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That is the extent of my experience in spleen surgery. The last

three operations were performed through the incision of Kocher,

which is a curved one, extending from a point to the left of the umbili-

cus paramedially upward almost to the ribs, then obliquely outward

along the costal border. The exposure is perfect and closing the

wound is easy.

Dr. Charles L. Gibson, New York City.

Twelve splenectomies have been performed in my service, the

First (Cornell) Surgical Division of the New York Hospital, in the

last two years. These have all been performed by Dr. J. M. Hitzrot

whose interest in the pathology of the spleen has been stimulated by
his having been a victim of a splenectomy for rupture during typhoid

fever, reported by Conner and Downes.

In addition to the five cases of traumatic rupture of the spleen there

were two cases of splenectomy for acholuric (hematogenous) jaundice,

two cases of splenectomy for Banti's disease, one case of splenectomy

for von Jaksch's anemia, one case of splenectomy for ecchinococcus

cyst of the spleen, and one case of attempted splenectomy in spleno-

myelogenous leukemia.

The traumatic cases were five in number in individuals six, nine,

eleven, fourteen, and forty years of age, and death occurred from

shock in the two youngest in the series. All the other cases are well

and show no ill effects from the splenectomy.

The two cases of acholuric jaundice have now been under observa-

tion for two years or over and both are entirely normal and no longer

have any jaundice, and the fragility test by hypotonic solution shows

a normal or sHghtly increased resistance to that hemolytic agent.

Of the two cases of Banti's disease, one case was markedly improved

for nine months, and then due to the increasing cirrhosis of the liver,

developed ascites and in the fourteenth month a mesenteric thrombosis

from which he died. This was a late case of its type, and at the

time of the operation there was an advanced cirrhosis of the liver

with numerous perihepatic adhesions. At the autopsy a well-marked

collateral circulation existed between the capsule of the liver and the

diaphragm, the parietal peritoneum and the omentum. The mesenteric

thrombosis was only a partial one involving about half of the small

intestine, but the patient refused any further operation and died from

the results of that thrombosis.

The second splenectomy for Banti's disease is now four months
past operation and is in splendid health and without symptoms, but

it is too early to state anything definite regarding the outcome of the

case.
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The case of von Jaksch's anemia has been the most successful of

this series. The spleen weighed 1424 grams and the child was rapidly

going down hill with a hemoglobin of 23 per cent, and red cells of a

little over 2,000,000. Following the splenectomy she has grown in

size and weight, the hemoglobin is now 96 per cent, and the red blood

cells are 5,000,000 plus, and she is to all intents and purposes entirely

well eighteen months after the operation.

The case of ecchinococcus cyst is well and shows no bad effects

as a result of her splenectomy.

The fatal case of attempted splenectomy in splenomyelogenous

leukemia deserves some explanation. The young man had such an
enormous spleen that he was unable to assume a sitting, or even

a semisitting, position. All other forms of treatment had given him
no relief. The dangers of removing the spleen were fully and can-

didly explained to him. He said he would rather die than exist, as he

then was unable to do anything but stay in bed. At the exploration

the removal of the spleen was easily seen to be impossible and he suc-

cumbed to the disease ten days after the operation. At the autopsy

extensive extravasation of blood was found in every area involved in

the operation although at the time of the operation the hemostasis

was absolute.

Dr. W. a. Downes, New York City.

I should like to report 11 cases of splenectomy performed in the

past three years. In 6 cases the operation was done for pernicious

anemia; two of these were in an advanced stage of the disease and

should not have been operated upon: they died within two or three

weeks. Four of the patients are still living, the longest time being

seventeen months—this patient has continued to improve. The second

case returned to the hospital eight months after operation and received

a second transfusion and since then has resumed his work. The third

and fourth cases have gone a period of four to five months with steady

improvement. In each instance from one to three preliminary indirect

blood transfusions were given; all were transfused after the operation.

There was one case diagnosed as Banti's disease with a high leukocyte

count which died shortly after operation. One case of Banti's disease

died in the hospital three weeks after operation from cirrhosis of the

liver and the third died three months after operation from nephritis.

The tenth case, one of the Gaucher type of splenomegaly, remains

well two and one-half years after operation. The eleventh case was

one of spontaneous rupture of the spleen in typhoid fever, and is, so

far as we know, the only recorded case of recovery from that condition.
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Dr. K. a. J. Mackenzie, Portland, Oregon.

I would like to report a case of splenomegaly which, strangely

enough, is not classified under this group. A year ago I had an oppor-

tunity of seeing a man passing through Portland, spending only

twenty-four hours in the city, to whom I w^as summoned. A short

consultation enabled me to determine that he had splenic enlargement

of the liver. He had the aspect of an extremely healthy individual

with excellent color. I took some of his blood and brought it to my
laboratory for examination. When later brought to my attention,

I found a remarkable picture: the red blood cells were betw^een

9,000,000 and 10,000,000, no increase in whites, but there w^as an

enormous percentage of hemoglobin, 175 per cent, to 180 per cent. The
symptoms of which he complained were exhaustion following any effort;

the slightest mental or physical effort, indeed, w^ould produce in the

shortest possible time utter exhaustion. As I say, he passed from my
sight, but I studied the case carefully from the blood picture, and

recalled a study made some fifteen years ago by Osier in which he

directed attention to a definite clinical and pathological entity which

he called polycythemia. I bring this case before you because it seems

to me that little has been done in the surgical recognition of such cases

and nothing surgical has been proposed for its treatment. I do not

know^ of any cases that have recovered. It would seem to me that

this condition would offer, because of the peculiar blood conditions

present, a place in surgery, for how^ much better would be the prospects

of a patient with an exaggerated hemoglobin and increased erythro-

cytosis than a converse state.

Dr. E. H. Pool, New York City.

Dr. Gibson referred to von Jaksch's anemia; Dr. Blake, in his paper,

stated that in a child increase in the number of leukocytes should

be considered a definite contra-indication to splenectomy. I have

had in the past year two cases which were diagnosed after careful

study as von Jaksch's anemia. This condition is a profound anemia

in an infant, usually under two years of age, with marked diminu-

tion in red blood cells and hemoglobin and the constant presence of

nucleated red cells. There may be an increase in the number of

leukocytes w^hich may vary greatly, the count in general following

a wave-like course. Occasionally the number is high. The spleen

is considerably enlarged and the liver somewhat enlarged. There is

profound and steady emaciation. It appears to me that if the condi-

tion of the patient after long, persistent and careful medical atten-

tion grows progressively worse so that death seems imminent, one is

justified, even if the leukocytes are increased, in removing the spleen.
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A preliminary transfusion should be done, if the anemia is marked.

The first of my cases was a child nine months of age who received

medical treatment for six weeks, yet at the end of that time the condi-

tion had become worse and the child was extremely weak and
emaciated. A transfusion was done and splenectomy performed.

The hemoglobin rose in the course of three months from 37 per cent,

to 86 per cent., the erythrocytes from 1,600,000 to 4,000,000 and over.

The general condition showed marked improvement. The immediate

result, therefore, in spite of the fact that the child presented a leuko--

cytosis, was good. Subsequently this child died of pneumonia. I

have recently operated upon the second case of von Jaksch's anemia,

an infant, aged sixteen months. In this case, however, there was
little or no hyperleukocytosis; moreover, preliminary transfusion w^as

not performed. Too short a time has elapsed since the operation to

report anything definite except immediate marked and steady improve-

ment.

Dr. Charles H. Peck, New York City.

I would like to report one observation similar to the one studied

by Dr. Mackenzie, of a case of polycythemia with splenomegaly.

This was discovered accidentally in a patient admitted for coccygo-

dynia. There was a hemoglobin of 140 per cent, and erythrocytosis

of 8,000,000, with a much enlarged spleen. I was unfamiliar wdth this

type of splenomegaly at the time but looked it up in the literature,

and I think I found the statement that this was a type unsuitable for

splenectomy, and that it should be classed with leukemias in this

regard. What is the opinion of the other members of the Association

regarding this? This patient was apparently unafifected by the condi-

tion to any great extent. There was no great loss of strength and no

cyanosis, which is reported as one of the characteristics of this disease.

I would also like to mention a case of hemorrhage acholuric jaundice

on which I did a splenectomy three years ago. The patient was a

young woman, aged thirty years, who had been operated on twice

for exploration of the biliary tract, ascribing the jaundice to some

disorder there. Both explorations were negative and she showed

very little in the way of symptoms except persistent jaundice. There

was little anemia and she was in good general health but was so

distressed by the jaundice that she demanded another operation. She

was carefully studied by the medical service at the Roosevelt Hospital

and it was thought she had this type of hemorrhagic jaundice; there

was marked fragility of the red cells but little anemia. Splenectomy

was performed with a good operative recovery, the jaundice disap-

peared, and she is at present in good general condition.
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Dr. Fred. T. Murphy, St. Louis.

After listening to the remarks made by Dr. Blake regarding the

white count and temperature, I hesitate to mention a case which we
had recently, as it seems to confuse the picture. It was a typical

case of the Gaucher type in a child of six, in which there was irregu-

larity of temperature, possibly explained by some other cause, but

this cause has not been found.

Dr. Arpad G. Gerster, New York City.

After having listened to these fine papers and their discussions,

it has afforded me great satisfaction to compare the conditions prev-

alent in America thirty years ago with those of today. Thirty years

ago nine-tenths of the time at surgical meetings was taken up with

discussion of technique and operative procedure; today nine-tenths

of our time is devoted to a consideration of pathology. I take the

opportunity of expressing my gratification at the change. Neverthe-

less I am going to speak of technique for a moment.
In Dr. Mayo's paper he mentioned surgical accidents which might

occur during removal of the spleen. He reported two cases, one

accompanied by fatal consequences. In my experience I have also

had a case where the shortness of the attachments between the stomach

and the spleen was so marked that clamping of the ligament to be

divided was utterly impossible; in this case also was the stomach

injured, with this difference, that it was done deliberately. The
stomach was seen and clamped. The incision into the stomach was
dealt with intelligently because it was seen. If the conditions are such

as described by Dr. Mayo, and this step is taken deliberately, the

injury is not serious, provided the stomach has been previously

emptied.

With reference to Dr. Elting's paper on abscess of the spleen I

should like to mention a case which I have never published. A
woman whose previous history was not known ,^.was admitted to the

hospital as an emergency case with very high fever, and symptoms
of perforation. No history of previous gastric trouble could be

elicited. On physical examination it was found that there was an
effusion in the left pleural cavity and that there was a tumor occupy-

ing the left subphrenic space which could be palpated anteriorly

through the abdominal wall. Palpation was very painful as evinced

by the reaction it evoked in the almost comatose patient. The high

fever and the presence of the large, exquisitely painful tumor left no
doubt that we were dealing with an acute suppurative process. (The
spleen as such could not be made out; subsequently it was found

to form an integral part of the mass.) I resorted to what Dr. Elting
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has recommended, namely, puncture from behind. The puncture

yielding seropus, I decided to go in by the posterior route which Dr.

Elting has just mentioned as being a good one. I also can recommend
it in cases where bimanual palpation establishes that the mass of

the tumor extends backward. Access to the spleen I found exceed-

ingly easy. A large abscess was evacuated in which there were

stomach contents as well as pus ; there was a perforation of the stomach
into the abscess; whether this perforation had led to the development

of the abscess or whether the latter had pointed into the stomach,

could not be determined. A jejunostomy was immediately made,

but the high fever continued and the patient died. Autopsy revealed

necrosis of the stomach wall with perforation, thrombosis of the splenic

vein, and extensive necrosis of adjacent tissues. I have cited the facts

of this case with the purpose of recommending . the posterior incision

under suitable circumstances to the Fellows of this Association.

Dr. Willy Meyer, New York City.

I feel, too, that the magnificent array of splenectomies of the Mayo
Clinic almost deters one to contribute to the discussion. For my
own experience in surgery of the spleen comprises only three cases.

Still every one presents some points of interest. The first one was
done for leukemia about twenty years ago. We could do the opera-

tion nicely; there were many firm adhesions below the diaphragm

and a large Mikulicz tampon was put in. Still the patient died from

secondary oozing. At that time it was not known that leukemia

presents a contra-indication to splenectomy. The second case was

one reported before the Surgical Section of the American Medical

Association in Boston in 1906, of sarcoma of the spleen, w^hich was

very interesting: it seemed to be an embolic affair, for the organ was

studded with tumors of various size. HowTver the liver was not

involved; it evidently was a primary tumor. The organ was removed

and the patient made. a good recovery; he died six months later from

metastasis. The last case is one of splenomegaly in a man in the

forties, who had been very anemic, but did not suffer from pernicious

anemia. He got a transfusion and then refused operation; but after

a short time he came back and because of persistent severe pain insisted

on operation, which was done and the patient made a good recovery

and has remained in perfect health ever since.

I would like to say one word regarding the technique. I have done

all these operations with the T incision, first in the median line then

making another incision at right angles meeting the costal margin

outside. In two of the cases it was impossible to reach properly the

lower surface of the diaphragm because of the firm adhesions which
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I wanted to see and ligate, not only feel, before dividing. The osteo-

plastic resection of the left costal arch was therefore added. This

allowed very good access for hands and eyes.

It is certainly necessary that the medical man understands that

splenomegaly is a surgical disease and that these cases are curable

by operation.

Dr. Francis T. Stewart, Philadelphia.

My experience wdth surgery of the spleen has been confined almost

exclusively to the emergency variety of cases from trauma. I wash

to speak of one case resembling very much the one alluded to by
Dr. Gerster, except that in my case I was more certain of the diag-

nosis; there was high fever, leukocytosis, abdominal rigidity, and a

mass in the left hypochondrium. I was so certain I did not make a

puncture. I removed the spleen, found no abscess, but a leukemic

spleen; the patient died. I thought it wise to mention this as a mis-

take which occurred a good while ago, but which has made me more

careful ever since.

Dr. John Bapst Blake, Boston (closing).

Just a word in regard to temperature and leukocytosis. I intended

to say that a persistent high temperature or high white count was

almost invariably a contra-indication; not necessarily the occasional

case, particularly in a remittent type of fever or where the white

count is not excessive. Such occasional cases studied carefully would

necessarily come into the operative list and not outside of it. Dr.

Mallory's recent book says that the function of the spleen is not

understood, but it is usually described in modern text-books as pro-

ducing some of the W'hite cells and destroying some of the worn out

red cells. That would be to my mind a contra-indication to splenec-

tomy in high red count. Further, the pathology to which Dr. Wilson

referred, is further complicated by Mallory, who in a case which was
clinically splenic anemia termed the spleen condition, "lympho-
blastoma."

Dr. William J. Mayo, Rochester, Minn, (closing).

Just a few w^ords regarding the extraordinary improvement that has

come into our knowledge of the spleen during the last year or two.

I was a happy man when I practised internal medicine because then

I was always certain of the diagnosis unless it was some skin disease;

then I was a modest, even timid, diagnostician. I think that is where
we have been in our knowledge of the spleen. Why has it been so?

Medical men examine these cases, but their opinion rests on notor-

iously defective clinical observation and examination of the dead.

Am Surg 20
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There are certain things to which I should Uke to allude. First,

as to the apparent size of the spleen. There are very few of us who
really know enlargement of the spleen unless we can actually feel it

beyond the costal margin. Second, jaundice which we formerly thought

always meant something in connection with the biliary tract, gall-

bladder or pancreas, we now know may be due to a diseased spleen

and its effect on the red blood cells. Third, in regard to the leukemias

:

of late there has been a tendency to make a diagnosis of leukemia

based upon blood findings, in which there is little or no increase of the

white cells. We have operated on three of these cases of so-called

leukemia, and all of the patients have recovered and remained well.

These patients had all been treated by very competent internists

who were convinced that there was leukemia although there was no
increase of white cells. Of course, true leukemia is a non-surgical

condition. Fourth, every chronically enlarged spleen should have

a reason for non-operative interference.



PARTIAL OCCLUSION IN THE TREATMENT OF
ANEURYSM

By EDWARD MARTIN, M.D.
PHILADELPHIA

Four years ago a man, aged forty years, while returning from

a Labor Day picnic in that condition of ethyl exaltation appro-

priate to the occasion, received a dazing jaw-jolt, followed by no

effect other than the customary transient lack of initiative.

Two weeks later there developed a slowly-progressive swelling

of the right eye-lid, which in conjunction with a chemotic con-

junctiva, a pulsating orbital content, and a subjective bruit,

led him to consult an eye man. Dr. Risley, who referred him to

Dr. John Deaver, who Ugated his right common carotid artery,

this being followed by an immediate lessening of his ptosis, a

cessation of pulsation and bruit, and a prompt and permanent

cure.

Two years and eight months ago a man, aged sixty-five years,

fell down stairs. Seven months later he awoke from a troubled

trance, deaf in his right ear, bHnd except to gradation of light,

and harassed by a throbbing tinnitus; for the cure of these ills

he consulted an eye man, Dr. Risley, who referred him to me.

He was a high-pressure arteriosclerotic, with inadequate renal

function, and presented a bilateral pulsating exophthalmos with

everted lids, and thrill and bruit—more marked on the right

side. Moderate pressure on the right common carotid controlled

the pulsation thrill and bruit. Under local anesthesia a doubled

chromic catgut Hgature, No. 2, was passed around the right

common carotid and was tightened down till the orbital pulsa-
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tion and bruit ceased, a feeble pulse being still felt to the distal

side of the ligature. A prominent venous plexus in the orbit

was also catgut ligatured. The man was given an injection of

human serum, little fluid and less food; for two weeks being

kept in bed and in a condition of cheerful resignation by the

jxidicious use of morphin. A report written the last week shows

a complete cure, and eyesight adequate for the reading of large

print.

Five years and a half ago a man, then twenty-one years old,

was struck senseless by a trolley, so remaining for a week with

slow persistent bleeding from the nose and ear. For two months

he exhibited left facial palsy and deafness in the ear of that side,

and constantly then and thereafter anosmia and a loud, hum-

ming, buzzing sound in his head, not ceasing for even a frac-

tion of a second, but with a throbbing, rhythmic accentuation.

For the rehef of the tinnitus he consulted Dr. Leopold, who
sent him to me—he being then in the second year of his suffering.

His left eye was moderately thrust forward. Over it, particu-

larly in the upper orbital segment were dilated pulsating veins;

the eye-lid was a trifle ptosed, and the left external rectus was

weak. A loud ringing, short, sharp bruit could be heard, much
like the sound made by tapping a sheet of steel with a hammer.

This sound disappeared on making pressure over the left com-

mon carotid artery. By means of a tendon ligature, this artery

was occluded till the sound ceased, though feeble pulsation of

the carotid could still be felt distal to the tie—a mass of orbital

veins was- also catgut ligatured, and the general serum-starva-

tion, care-free rest treatment already indicated was carried out.

Two years later Dr. Leopold reported that the cure had been

prompt, complete, and continuous.

The usual cause of pulsating exophthalmos is trauma (over

70 per cent., de Schweinitz and Holloway), and particularly

that of sufficient severity to fracture the base of the skull.

The symptoms in their order of development are : throbbing

bruit, distressingly audible to the patient, exophthalmos, dilated

orbital veins giving pulsation and thrill, and failure in vision.
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The ocular and orbital manifestations are bilateral in 10 per

cent, of the cases. Symptoms of intracranial hypertension are

conspicuous by their absence.

The diagnosis would seem obvious, yet of 40 autopsies col-

lected by deSchweinitz and Holloway, certain rupture of the

carotid into the cavernous sinus was proven in but 14. Six

were tumors and 6 were aneurysms of the internal carotid or

of the ophthalmic artery.

Aubaret, having ligated both carotids, conducted the logically,

but not necessarily, sequent autopsy, finding no trace of aneurysm.

Van Dusen, after a bilateral ligature with reported betterment,

demonstrated postmortem a fibrosarcoma.

There is an unwritten history which would still more force-

fully illustrate the possibility of diagnostic error. Hence, a

careful examination of the accessory nasal cavities, an interpre-

tation of x-ray findings, with regard to the rapid bone erosion

of newgrowths, and an appreciation of the frequent thrill and of

the noisier bruit of an arteriovenous aneurysm, would seem to be

indicated.

The prognosis as to life seems good; as to vision bad.

de Schweinitz and Holloway asserting that not more than

10. 1 per cent, have retained normal vision and that there is a

pronounced defect in 50 per cent.

That a spontaneous, or perhaps, a traumatic cure may be

accomplished they show by the case of a boy whose right com-

mon carotid and left internal carotid had been tied by Frazier

with some betterment. More than two years later, as a result

of butting a playmate, his bruit was lessened the same day, dis-

appeared the next, and thereafter remained permanently well.

The treatment, unfortunately, cannot be conducted on those

lines which Matas has so admirably formulated for the cure

of accessible aneurysm.

As a means of favoring thrombosis by a local slowing of the

circulation carotid Hgature has been extensively used. Lequist ob-

serves that while the general mortality of this measure is upward
of 20 per cent., as applied to pulsating exophthalmos is less than
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2 per cent. (113 cases), and Zeller regards it as almost free from

danger, de Schweinitz and Holloway report for this operation, as

applied to pulsating exophthalmos, 15 per cent, mortality and

10 per cent, disturbances of the central nervous system. Sweet's

collection of twenty-five comparatively recent cases includes

but a single death, and that an immediate operative one incident

to the effort of an ingenious German to ligate the internal carotid,

both within and without the skull.

Carotid ligation has been successful in about two-thirds of

the reported cases.

A partial occlusion, particularly if it be a temporary one, is

necessarily a safer measure in so far as brain function is con-

cerned than one which completely and permanently closes the

artery.

Sweet's research shows that arteries, obeying the law of

muscular tubes, ultimately discharge into their lumina con-

stricting silk threads. In tendon, catgut or fascial strip from

the patient there is provided material which will occlude long

enough for a cure of the aneurysmal condition and which, on

absorption leaves a normally patent vessel.

As a means of starting a local thrombus ligation of a dilated

orbital vein is given first choice by de Schweinitz and Holloway,

who have collected twelve successful cases, some of which

exhibited alarming though transitory brain symptoms incident

to the too wide extension of the thrombus. Later de Schweinitz

somewhat modified his emphatic commendation of this method

because of the notes of a fatal case which were sent him. Of five

orbital cases collected by Sweet two recovered, one was improved

and two failed, one ending fatally.

As a general means of favoring coagulation repeated gelatin

injections have been widely used. Sweet shows that three out of

five cases were thus cured. Serum is generally regarded as safer

and more efficient, and, subject to the test of cHnical experience,

should supplant gelatin.

The treatment indicated in these cases of pulsating exophthal-

mos, due to arteriovenous aneurysm would be, after preUminary
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tests as to the effect of compression of the carotid: (i) An occlusion

of the vessel by an absorbable ligature up to the point of stopping

bruit and pulsation. The patient can best testify as to the disap-

pearance of the bruit but must distinguish between a true ear

tinnitus which often follows basal fracture and the ryhthmically

throbbing noise of his aneurysm. (2) Ligation of one or more

dilated orbital vessels. (3) Starvation diet, guarding against

acidosis. (4) Little fluid. Bowel evacuations, accomplished

without straining; and two weeks' rest in bed made, if not

alluring, at least bearable by the judicious use of anodynes.



312 DISCUSSION

DISCUSSION

Dr. Arthur Dean Bevan, Chicago.

I want to call attention to an interesting point in connection with

ligation of the carotids for these arteriovenous aneurysms following

skull fracture. I have had a number of cases and at first my impression

was that it made little difference whether one ligated the common
or the internal carotid. I have had two cases which have been very

instructive on that point. If you ligate under local anesthesia the

common carotid, which is a simple procedure, you do not shut off

in.these cases the entire circulation. In the two cases I refer to after

the ligation of the common carotid there was marked improvement

and then a recurrence of the bruit. The explanation was found in

both cases at the time of the second operation; there was a very

free collateral circulation between the branches of the two external

carotids so that at the bulb where it divides into the internal and

external and for a distance below that point there was distinct pulsa-

tion in the artery in spite of the ligation of the common carotid,

thus accounting for the recurrence of bruit and symptoms. In a

somewhat careful study of this subject it seemed to me that the best

way of proceeding in these cases was something like this: much the

safest plan is to ligate the common carotid first, much safer than for

traumatism. If this simple ligation of the common carotid succeeds,

well and good. If not, I suggest ligation at the second operation of the

external carotid just above the superior thyroid because in one of my
cases where I ligated the internal carotid I had aphasia, some paralysis

on the opposite side, and the patient never completely recovered.

If we ligate the external carotid it will carry with it a certain amount
of circulation which will tide over the brain on that side. If we fail

in this then we perform the final ligation of the internal carotid.

Dr. Howard Lilienthal, New York City.

A girl in her twenties was operated upon for mastoiditis and de-

veloped a left pulsating exophthalmos with divergent squint, with

enlarged vessels in the orbit above the lid, and with the same tinnitus

which Dr. Martin has described. In that case I found by pressing

on both carotids from the outside that I could stop the tinnitus.

I ligated both common carotids within ten days of each other. She

was well for a time and then the noises recurred. I then opened the

skull by the Hartley-Krause osteoplastic method and tried to find the

pulsating place which I believed to be an arteriovenous aneurysm of

the cavernous sinus. I retracted the brain but could not locate the
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pulsation. The wound was packed with gauze, and the patient

recovered from the operation but was not wtU. Dr. Ramsay Hunt

then examined the girl with great care and considered the whole

condition to be one of hysteria. This interested me much in view of

the pulsating exophthalmos, external strabismus, enlarged veins, etc.

This girl had finally a tragic end. She came back to me with the

same annoying tinnitus. Having been relieved for a number of months

and knowing a life of comparative quiet after the previous operation,

she desired further treatment and I thought that by ligating an

enlarged artery in the neck, which I could feel, I might relieve her

again. I am sorry to say, owing to an error in technic, the ligature

slipped off the upper end of the artery, which retracted and could

not be found. It w^as about the size of the radial. There was no

immediate hemorrhage and I hoped by packing all would be well,

knowing that Nature had taken care of other cases in w^hich there

had been vascular rupture through avulsion. But death resulted

from recurring hemorrhage a few" hours later. One of the most inter-

esting things was the ligations of the common carotids within ten

days of each other without serious cerebral symptoms.

Dr. Ellsworth Eliot, Jr., New York City.

Partial occlusion of arteries is unquestionably a valuable method

of treatment of aneurysms which are inaccessible and is preferable to

arterial ligation w^hen such a measure, as in the case of the ligation

of the common carotid, threatens the viability of vital centres. In

aneurysms of the extremities, excision of the aneurysmal sac, if easily

reached, is the operation of choice where the anastomotic circulation

is sufficiently abundant to preclude the danger of gangrene. To be

sure, this danger is theoretically avoided by partial occlusion in the

proximal Hgation of large arterial trunks where, for any reason,

excision of the aneurysmal sac is impracticable. As, however, complete

occlusion, when practiced under these conditions, is rarely followed

by gangrene, that measure seems preferable to partial occlusion for

the reason that it is less Hkely to be followed by the recurrence of the

aneurysm at either the point of ligation or in or near the original site

of the aneurysm proper—a sequella which, especially in aneurysms of

the larger trunks near the heart, is not at all infrequent.

In this connection I w^ould hke to report the progress of a patient

whose case formed the basis of a paper read before this Association

in 191 2, in which the first part of the right subclavian artery together

with all its branches with the exception of the vertebral were ligated

for an aneurysm of the third part of such a size that the swelling

with its pulsation was visible both above and below the clavicle.
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This patient, operated on four and one-half years ago, is at present

in excellent condition without sign of recurrence. The case is of further

interest in that the ligation was followed by an imperceptible radial

pulse and a diminution in the surface temperature of the extremity.

Six months after the operation the extremity was considerably warmer
but the pulse remained unchanged until at least two years afterward

and is now very readily felt.

Dr. C. a. Haalann, Cleveland.

I wish to report a case of traumatic arteriovenous aneurysm in-

volving the internal carotid and lateral sinus. The patient was
treated by ligation of the common carotid; the mastoid process was
opened up, it was a mere shell of bone, and there was a profuse gush

of venous blood, upon opening it. This led met to think that the

lateral sinus was involved. The hemorrhage was controlled by
packing, and the patient recovered.

Dr. Joseph Ransohoff, Cincinnati.

I belie\'e we should always ligate the external carotid and tie at

the same time the superior thyroid. This to a large extent prevents

the possibility of reestablishment of circulation through the internal

carotid when the external is tied above the point of emergence of the

superior thyroid. In my next case I shall try not to completely close

the common carotid but make it a point to tie the superior thyroid.

Dr. a. W. Elting, Albany.

I wish to refer to two cases of pulsating exophthalmos which I

have had, both in w^omen between fifty and sixty; in one case a definite

history of trauma, and in the other case no such history. The first

case was cured by ligation of the common carotid. In the second case

I ligated the internal carotid. This was followed in a day or two by a

great deal of improvement, then a few days later by recurrence

apparently of all the original symptoms, so much so that we felt the

procedure would be unavailing and then after a few weeks entire

disappearance of all symptoms with permanent cure. One point to

be drawn from that observation is that occasionally there is little

or no immediate benefit from ligation of the carotid and only after

some time has elapsed do the symptoms permanently disappear.

Dr. Edward Martin, Philadelphia (closing).

There seems to be no lesion in surgery for which cures are not

claimed by a great diversity of methods. It is, of course, true if it is

uncured it will not find its way into surgical Hterature and that
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because of this a percentage of favorable results based on published

cases is much higher than that which really obtains. Given, however,

a surgical condition for which the treatment advised and practised

is logical, it would seem advisable to use all these means to attain

the end. Therefore in addition to the partial and temporary occlusion

of the carotid, ligation of the orbital group of veins for the purpose of

starting thrombosis is distinctly to be advised.



END RESULTS OF A SERIES OF THREE HUNDRED
OPERATIONS ON THE GALL-BLADDER

By J. J. BUCHANAN, M.D.
PITTSBURG, PA.

The three hundred operative cases of gall-bladder disease

which I shall consider in this paper are consecutive, and com-

prise all such cases as are not too recent to be properly included.^

The present inquiry into the subsequent history of my gall-

bladder patients was prompted by a growing feeling of dis-

satisfaction and uncertainty as to the ultimate outcome of the

drainage operations, which I have so generally practised.

This feeling arose from the return of an occasional patient

who proved not to have been cured and, what was still more

disquieting, the information that a few others had been operated

on a second time elsewhere.

About a year ago, I instituted an investigation to find out,

for my own instruction, just what results I had been getting

for years back; and at the same time I watched the literature

for end results reported by others in similar series of cases;

noting also the practice and opinions of surgeons of large

experience.

Starting, where we must all start, at the Mayo Clinic, I find

that at St. Mary's Hospital during the year 19 14, of a total of

849 cases of operation on the gall-bladder alone, 708 were

excised, 83I per cent., and that all of the 140 cases that were

drained were cases of acute cholecystitis, with or without stone.

1 Credit and thanks are due to the writer's assistant, Dr. N. P. Davis, for

efficient aid in abstracting these cases.
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This very radical practice was foreshadowed by the paper of

W. J. Mayo, in the American Journal of the Medical Sciences,

April, 1914. He there stated that "While cholecystotOmy may
be an efhcient procedure in gallstone disease when the gall-

bladder is otherwise normal and the ducts are free, in cholecys-

titis the method is not satisfactory. A gall-bladder which can

keep up continuous trouble from infection alone, without the

mechanical irritation of gallstones, will probably not be cured

by simple drainage and cholecystectomy will be the procedure

to follow. As a matter of fact, cholecystectomy is now largely

indicated in gallstone disease and it may be said that practically

all cases of cholecystitis and the large majority (probably 80 per

cent.) of cases of gallstone disease should be treated by chole-

cystectomy rather than cholecystotomy. '^

John B. Deaver, in a paper read two years ago at a meeting

of the Springfield (Massachusetts) Academy of Medicine, said:

"The subject of cholecystectomy is not one to be lightly con-

sidered or easily decided. My own experience with these opera-

tions, their relative mortality and curative effects, inclines me
to be rather more radical than hitherto. I would still counsel

the inexperienced surgeon to cling to cholecystostomy. I have,

however, had enough disappointments with cholecystostomy

to believe that there are cases in which I should remove the

gall-bladder, provided only that I am able to select them at

the time of operation. In most cases of acute calculous cholecys-

titis, I remove the gall-bladder. I do not remove gall-bladders

simply for old chronic changes unless the organ is practically

destroyed and valueless or dangerous in appearance from the

standpoint of malignancy. Temporary improvement is the

rule after cholecystostomy. Permanent cure results in the

majority of cases, but in the chronic infection carriers, cholecys-

tectomy is more rehable from the standpoint of the ultimate

result. The removal of the gall-bladder may be a matter of

extreme simplicity or of the greatest difficulty. As a rule, the

stronger the indications for cholecystectomy the greater the

operative difficulty.

"
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George W. Crile, in a paper published in Surgery, Gynecology

atid Obstetrics, in April, 1914, stated: ''No adverse effects

from cholecystectomy have been seen, provided the division

is made at the beginning of the cystic duct; that no gall-bladder

is left; and that the division does not at all encroach on the

common duct. If acute infection be present, then, in most

cases, cholecystostomy should be first performed, followed, if

required by a later cholecystectomy. If the gall-bladder and

the cystic duct be approximately normal, then the gall-bladder

should be left. If the gall-bladder be thick, contain much scar

tissue, be shrunken, show chronic infection of the wall; if the

cystic duct be partially or completely strictured; or if a stone

be impacted in the duct, then cholecystectomy should be per-

formed.
"

It will be noticed that the practice of these three operators

differs widely in their choice of operation, and this is typical

of the wide range of opinion on this subject.

Contrary to what is generally beheved and taught, I think

the gall-bladder has remarkable powers of recuperation. As

I look over the records of my cases and observe the ravages of

stone, of acute and chronic inflammation, including empyema
of all grades and the cases of seeming gangrene of the mucosa,

and follow the history of these same patients for years afterward,

I am amazed at the resources of Nature.

I believe that the fate of the drained gall-bladder that is not

totally gangrenous (and totally gangrenous cases are exceedingly

rare) lies in the perviousness of the cystic duct. If it is obstructed

by an overlooked stone, or by a pressure necrosis stricture from

a previously-impacted stone, then that patient stands a poor

chance of a cure by drainage only. I believe that no operator

can always know the condition of the cystic duct. If the bile

flows freely through it during the operation, the probability is

great, in stone cases and acute inflammations, that the gall-

bladder will be restored to its function—whatever that is.

If the bile does not flow and a probe, as is usual, cannot be

carried into the common duct, no one can tell whether this is
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due to a small overlooked stone, an organic stricture, or what

is most common, congestion of the mucous and submucous

coats of a tortuous duct.

If any surgeon feels that he must make sure of every case,

then he must remove every gall-b)adder, and, unless he be

possessed of rare skill I believe his immediate mortality from

cholecystectomy will far outbalance the morbidity of his uncured

cases.

The worst that is likely to happen is that the patient is not

cured and that he must be reoperated for the removal of a hope-

lessly crippled organ that is permanently out of commission.

This is not pleasant, I will admit, either for the patient or the

surgeon; but we must remember that it is not a common occur-

rence and becomes more rare as the surgeon's skill increases.

The increase in risk of a secondary over a primary cholecys-

tectomy seems to me to have been too greatly emphasized by

many surgeons. I think they have been comparing different

kinds of cases—the primary cholecystectomy in simple cases

and the secondary cholecystectomy in difficult cases—cases in

which a cholecystectomy would have been most dangerous as

a primary operation and which, as a secondary operation, are

difficult, not because the gall-bladder has been drained, but

because it and the contiguous structures have been subjected

to such violent pathological changes before the first operation

was performed.

I am, therefore, disposed to think, with Crile, that in the

severe, acute infections, the gall-bladder should be primarily

drained and, in the cases not thus cured, it should be subse-

quently removed. I beheve this to be the practice also at the

Mayo Clinic, where, last year, 140 cases of acute cholecystitis

were drained, out of a total of 849 gall-bladder cases.

I have included in the list of cases considered in this paper

all in which the gall-bladder alone was involved in the disease

and also those in which the gall-bladder only seemed to be

involved, but subsequent events proved that an overlooked

stone existed in the common duct. I have included the acute
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cases of cholecystitis with or without stone comprising 32 per

cent, of the entire number, taking in the cases of empyema of

the gall-bladder, of Which there were 55, and the cases of total

gangrene, of which there were but two. I have included also

the chronic cases of cholecystitis without stone and the chronic

cases of stone in the gall-bladder, whether or not the gall-bladder

was evidently diseased. I call attention to the large proportion

of acute cases.

I have omitted from the list the cases in which I have operated

secondarily, the primary operation having been done elsewhere.

I have also omitted the cases in which stone was found in the

common duct at time of operation.

As to the conditions present in my cases of cholecystitis,

whether or not caused or complicated by stone, I would say

that I have regarded a case as acute if the gall-bladder presented

the usual appearance of acute inflammation—namely, redness

and thickening with perhaps sponginess and friability.

I have applied to the quiet cases an equally simple test, such

as we are accustomed to apply to the appendix, namely, that

they should be considered cases of chronic inflammation only

if they were thick, white, fibroid, atrophied, adherent, stric-

tured or hour-glass. In the chronic cases that require micro-

scopic proof and the strawberry gall-bladder, my experience

has been too limited to be of any value. Perhaps some of the

cases which do not appear in my records as gall-bladder cases

at all, in which I have examined the gall-bladder and considered

it normal, may really have been of this type and should have

been subjected to cholecystectomy. I do not know. I have

no knowledge that any of these cases subsequently developed

stones or were proved by operation to be pathological.

Of the 300 cases recorded in this paper, all have been traced

but 18, giving 94 per cent, of known results.^ Many patients

have been examined; many have repHed by letter, and many

have been reported on by their family physicians or by other

' To the industry and perseverance of the writer's secretary, Miss N. M.
Crider, is due the success in locating such a large proportion of these patients.
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1

medical men in the same town when the original attendant

had died or moved away. Without the kind assistance of these

confreres no such approach to completeness of knowledge could

have been attained.

The cases that are designated as "satisfactorily cured" are

such as appear, by the most careful scrutiny of the information

secured, to have been completely relieved of symptoms referable

to the bile tract. Those stated in the tables to have had unsatis-

factory features in their subsequent history (12 per cent, of the

total number of cures) are set down in detail in a separate table.

The uncured cases also are fully exploited in a table of their own.

The immediate and late results of the cases in this series are

given in the following tables:

CHRONIC GALL-BLADDERS CONTAINING STONE, TREATED BY

DRAINAGE

Cured satisfactorily 99
Cured, but with some unsatisfactory features . . . 16—115

Not cured 13

Not traced 10

Died 5

143

Cured in the traced cases 86
. 5 per cent.

Not cured in the traced cases 9.8 "

Died . . . r 3-5 "

CASES OF ACUTE CHOLECYSTITIS AND - EMPYEMA WITH STONE

TREATED BY DRAINAGE

Cured satisfactorily 42

Cured but with some unsatisfactory features .... 8— 50

Not cured 14

Not traced 3
Died 6

73

Cured in the traced cases 71.4 per cent.

Not cured in the traced cases 20 . o "

Died 8.3 "

Am Surg 21
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GALL-BLADDERS CONTAINING STONE TREATED BY EXCISION

Cured satisfactorily ' 9
Not cured i

10

CHRONIC CASES OF CHOLECYSTITIS WITHOUT STONES TREATED BY

DRAINAGE

Cured satisfactorily 38

Cured, but with some unsatisfactory features .... 4— 42

Not cured 4
Not traced 2

Died I

49

Cured in the traced cases 89.4 per cent.

Not cured in the traced cases 8.5 "

Died 2.0 "

ACUTE CASES OF CHOLECYSTITIS AND EMPYEMA WITHOUT STONES

TREATED BY DRAINAGE

Cured satisfactorily 12

Not cured 4
Not traced 3
Died 2

21

Cured in the traced cases 66 . 6 per cent.

Not cured in the traced cases .22.2 "

Died 9-5

CASES OF CHOLECYSTITIS TREATED BY EXCISION

Cured 4

SUMMARY

Total number of cases 300

Died 14

General mortality 4.66 per cent.
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GALL-STONE CASES CONSLDERED CURED, BUT WITH UNSATIS-

FACTORY FEATURES

Slight, persisting, indefinite pains 4 cases

Indefinite abdominal pains which have ceased . . . . 2
"

Severe abdominal pain attributable to other cause . . . i
'*"

Persistent pains of an ephemeral nature i
"

Pains in region of gall-bladder for a time, but later well . 2
'^

One severe attack, but perfectly well for last fifteen years . i
""

Conflicting reports about pain after operation: well now
several years i

""

Persistent slight drawing sensations 2
""

Drawing sensations which have ceased i
''^

Dyspeptic symptoms i
'*

Delay in closure of fistula 3
''

Prolonged drainage from common duct after cholecystec-

tomy followed by spontaneous closure i
**

Spontaneous passage of gallstones from fistula after return

home I
"

Hernia 3
"

CHOLECYSTITIS CASES CONSLDERED CURED; BUT WITH UNSATIS-

FACTORY FEATURES

No attacks, but considerable pain for first year, well for last

six years i case

Occasional pains for a time beginning at splenic flexure.

Quite well now i "

Slight pains persist; no severe pains such as existed before

operation 2 "

CHRONIC GALLSTONE CASES NOT CURED BY DRAINAGE

Case i.—Woman, aged sixty-nine years, operated in 1905.

Cholecystectomy six weeks later by a surgeon in a neighboring

town, who found a single stone, probably impacted in the duct-

She remained well thereafter. Primary cholecystectomy would

almost certainly have cured this patient.

Case 2.—Man, aged forty years, operated in 1909. Gall-

bladder opened about three years later by another surgeon and

six or eight good-sized stones removed. Gall-bladder drained at

this second operation. Subsequent history not positively known^

Primary cholecystectomy would probably have cured him.
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Case 3.—Woman, aged twenty-three years, operated in 1897.

Returned four months later with persistent sinus. Fragments

of stone were removed with a scoop, and she is believed to have

been cured, but cannot now be traced. Primary cholecystectomy

would almost certainly have cured her.

Case 4.—Woman, aged thirty-three years, operated in 1903.

Persistent sinus known to have been present twenty-one months

later. Patient then passed from observation. Primary cholecys-

tectomy would almost certainly have cured her.

Case 5.—Woman, aged fifty-four years, operated in 1909.

Colics persisted for two years. She has been perfectly well for

the last four years. Cholecystectomy would perhaps have cured

her.

Case 6.—Woman, aged fifty-two years, operated in 1914.

Returned two and a half months after her drainage operation

with a thickened gall-bladder without stone. Secondary chole-

cystectomy was performed. Her subsequent history could

not be traced. Primary cholecystectomy would have obviated the

necessity for a secondary operation.

Case 7.—^Woman, aged twenty-eight years, operated in 1908.

Had repeated attacks of colic for next two years and her subse-

quent history is unknown. Cholecystectoiny would probably have

cured her.

Case 8.—Fat, flabby, and jaundiced man, aged forty-seven

years, operated in 1909. Common duct thickened and enlarged,

but no stones to be found in it. Stones in gall-bladder and

cystic duct. Fistula reopened several times, opening preceded

by pain. Patient has been well for the last year. Cholecys-

tectomy would probably have prevented his subsequent attacks.

Case 9.—Woman operated in 1909. Remained well for a

year, and had four slight attacks in the next five years. Cholecys-

tectomy might have been a better operation in this case.

Case 10.—Woman, aged twenty-seven years, operated in

1909. Gall-bladder drained for empyema one year later and

again four months afterward. Patient has been well for four and

a half years. Cholecystectomy would have been a better operation.
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Case ii.—Woman, aged thirty-six years, operated in 1906.

Cholecystectomy performed two months later and a single

stone found impacted in the cystic duct. One year afterward

this patient was operated in another hospital for adhesions and

she is now in a third hospital said to be suffering with the same

condition. Secondary cholecystectomy did not cure this patient.

Case 12.—Man, operated in 1908. Remained well three

and a half years and died of contracted kidney a year later.

The only reason for entering him in the uncured list is that his

physician's diagnosis was cirrhosis of the liver. Cholecystectomy

would not have prevented his later illness.

Case 13.—Woman, aged fifty years, operated in 1905. Patient

had been seriously ill for two years, and in that time had lost

113 pounds (weight on admission 87 pounds), and for a year

had had a diarrhea with four to ten stools a day. She died a

month after discharge from the hospital. Cholecystectomy could

not possibly have made any change in the subsequent course of this

case, as her operation was merely an incident in the course of a

fatal disease.

ACUTE gallstone CASES NOT CURED BY DRAINAGE

Case i.—Woman, aged sixty-nine years, operated in 191 2.

Empyema wdth one impacted stone. Several attacks in next few

years, but now seems to be well.

Case 2.—Woman, aged fifty-six years, operated in 1907.

Empyema with many stones. Delayed closure of sinus. Five

years later, sinus reopened and drained for a few weeks. Had
three attacks last year, but is now well.

Case 3.—Woman, aged thirty-three years, operated in April,

1914. Empyema with three stones. Sinus did not permanently

close for six months, by reason of two overlooked impacted stones,

which were then removed by means of sponge tent and scoop.

Patient has since remained well.

Case 4.—Woman, aged thirty-nine years, operated in 1909.

Empyema with one stone. Well for six or eight months. Then
some cramp in region of gall-bladder and a hernia developed.
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Case 5.—Woman, aged thirty-six years, operated in 191 1.

Complaints three and a half years later so indefinite that it is

impossible to say whether gall-bladder is at fault.

Case 6.—Man, aged sixty years, operated in 1910. Empyema
with stones. One stone in cystic duct had to be abandoned.

Gall-bladder opened in another hospital for empyema in 191 2.

Recently examined and still has some discomfort.

Case 7.—Man, aged forty-six years, operated in 191 1. Gall-

bladder apparently gangrenous. Operation had to be completed

rapidly. Stones picked from sinus later. Reoperated for adhe-

sions two and a half years later. No more attacks, hut some

stomach symptoms.

Case 8.—Woman, aged fifty-nine years, operated in 19 10.

Empyema with stones. Stones scooped out two months later.

Three years later drained under local anesthesia for chronic pan-

creatitis. Diabetic.

Case 9.—Woman, aged forty years, operated in 1909.

Empyema with stone. Stone overlooked. Cholecystectomy in

an Eastern city. Frequent attacks of jaundice after this second

operation.

Case 10.—Woman, aged fifty-six years, operated in 1909.

Empyema with stone. Operated later elsewhere. Nature of

operation and later history unknown.

Case ii.—Woman, aged thirty-five years, operated in 1913.

Empyema with stone. Cholecystectomy seven months later for

intermittent sinus with pain. Sinus still persists, but she is

now free from pain.

Case 12.—Woman, aged forty-one years, operated in 191 2.

Empyema with stones and duodenal ulcer. (Gastro-enterostomy

also done.) Operated a year or more later at another hospital.

Cholecystectomy with ligature of pylorus. Symptoms not relieved

by secondary cholecystectomy.

Case 13.—Man, aged forty-two years, operation in 1905.

Empyema with stones and deep jaundice in a very weak man.

Stones probably left in the common duct. Stones removed seven

months later by a surgeon in the West with fatal result.
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Case 14.—Man, aged twenty-nine years, operated in 191 2.

Acute cholecystitis with stones. Still has pains, thought by his

physician to be from his appendix, which was not removed.

GALLSTONE CASE NOT CURED BY EXCISION

Case.—Woman, aged thirty-three years, operated in 1907.

Excision followed by persistent biliary fistula, no doubt due to

inclusion of part of common duct in ligature. Secondary opera-

tion ten months later /(?r reconstruction of strictured common duct,

followed by death from hemorrhage notwithstanding transfusion.

CHRONIC cholecystitis WITHOUT STONES NOT CURED BY

DRAINAGE

Case i.—Man, aged twenty-five years, operated in 191 2.

Dyspeptic symptoms persist.

Case 2.—Woman, aged thirty-six years, operated in 1909.

Spent most of next two years in bed, probably from some other

condition, as no details were secured.

Case 3.^—Man, aged forty-one years; operated in 1908. Had
several attacks of colic in next six years.

Case 4.—Man, aged fifty-eight years, operated in 1908.

Chronic pancreatitis. Common duct drained and sinus per-

sisted for a year. Patient has since been wxll (five and a half

years)

.

ACUTE CHOLECYSTITIS W^ITHOUT STONES NOT CURED BY DRAINAGE

Case i.—Woman, aged fifty-seven years, operated in 191 1.

Gall-bladder atrophied with small abscess extra-cystic. Milder

attacks since operation.

Case 2.—Man, aged forty-seven years, operated in 191 2.

Empyema without stone. Cholecystectomy about a year later by

another surgeon. Result unknown.
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Case 3.—Woman, aged forty-four years, operated in 1905.

Empyema. Very prolonged recovery probably from an over-

looked stone in the common duct; entirely well for foiir years

past.

Case 4.—Woman, aged forty-eight years, operated in 191 2.

Empyema. One year later became jaundiced and was very ill.

Passed a stone by bowel and has since been well.

The question may very properly arise as to why 95 per cent.

of the cases in this series have been drained and only 5 per cent,

excised. The answer, I think, has a temperamental basis and

the principal reason is a certain conservatism or timidity, if

you will, in changing a practice which seemed to be giving fairly

good results over a period of years.

Of one thing I am reasonably certain, as I look back over

these cases and study their histories, and that is, that, consider-

ing the nature of the cases (32 per cent, of them being acute)

and my lack of experience and expertness, which was naturally

a greater factor in the earlier years, the mortality would have

been decidedly higher if cholecystectomy had been practised

in the majority of cases.

Analysis of the 13 uncured cases of chronic gallstone patients

shows that 10 of them would probably have been better off

with a primary cholecystectomy; in 4 of these, stones were

certainly overlooked, and in 6 the symptoms pointed to obstruc-

tion of the cystic duct either from stone or stricture.

Of the 14 uncured cases of acute gallstone patients, 4 had

stones subsequently scooped out. In these and in the great

majority of the acute cases the local conditions were such that

cholecystectomy was not to be considered.

In the gallstone cases 78 per cent, were females. In the

cholecystitis cases 66 per cent. Only 2 patients were under

twenty years of age, a girl aged five and one-half years, with

empyema, and a girl, aged nineteen years, with stones and a

simultaneous acute appendicitis.

In exactly 100 cases was the previous occurrence or not of

typhoid fever noted in the history. In 41 of these, typhoid

fever had been an antecedent and in 59 it had not.
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No patient was known or suspected to have developed cancer

of the bile tract after operation. (Graff and Weinert observed

cancerous development subsequent to cholecystectomy in four

of their 124 cases.)

While stones were afterward found in 10 of my cases—

a

little more than 3 per cent., there was no good evidence that

any of these was a case of true recurrence. Overlooked stone

occurs in the practice of all operators in 2 to 5 per cent, of cases.

Of the 10 cases in which stones were here overlooked, in one

the patient cured himself by extruding 50 to 75 stones from his

sinus; in one the stone was passed by the bowel; in 3 cases

the stones w^ere scooped from the gall-bladder after dilatation

of the sinus with sponge tents ; in i case the stones were removed

years after closure by cholecystotomy; in 2 cases impacted

stones were removed by cholecystectomy; in i probably by

choledochotomy elsewhere; and in i case the stone probably

remains.

Technic of Operation. Incision was in most cases through

the rectus muscle; in many of the earlier cases Kocher's incision

parallel with the costal cartilages was employed and it did not

seem that the muscle section tended to hernia production.

Local anesthesia was used in a small proportion of cases

and only in very weak patients. It was invariably well borne

and did not prevent necessary manipulations, but, naturally, as

little as was necessary was done.

The common duct was palpated in most of the cases and

drained in some with the expectation of finding stone. (Com-

mon duct stone cases are not considered in this paper.) Negative

evidence concerning the contents of the common duct was never

very confidently rehed on.

Much reliance as to prognosis of cure was placed on the flow

of fresh bile oh the table and within the next few days. Note

of this fact was made in 212 cases and it was found that when
the bile flowed freely from the gall-bladder, only 8.5 per cent,

were not entirely cured; whereas, in the cases in which the bile

did not flow at all, 45 per cent, were not entirely cured.
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The margin of the opcnmg in the gall-bladder in all cases

operated in the last ten years was overwhipped with a catgut

suture and narrowed with a stitch so as to tightly embrace the

rubber drain, making practically a water-tight joint.

This overwhipping renders hemorrhage from this vascular

structure impossible. Whenever the fundus could be brought

to the peritoneum without tension it was anchored there, and

there was no complaint of discomfort to indicate that this was

not good practice. I believe this ancient practice in normal

cases reduces the liabiHty to adhesions. Where the fundus will

not easily reach the parietal peritoneum the gall-bladder is

dropped, with the tube secured as described and pictured.

The question of whether the gall-bladder is a perfectly super-

fluous organ can probably be safely answered in the negative

on general principles. Other things being equal, therefore,

cholecystotomy should be preferred to cholecystectomy in all

cases. The fact is, however, that other things are not equal in

the very cases that are under consideration. A gall-bladder

that is diseased and is not going to recover is worse than none.
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1

The gall-bladders that were drained in the present series

recovered in 81.7 per cent, of cases, and 5 per cent, more

recovered from the drainage operation to be cured by nature or

the further efforts of the surgeon.

What end results are to be expected from cholecystectomy?

Graft' and Weinert^ last year traced 124 of their 130 cholecys-

tectomies and found that only 73.4 per cent, were permanently

cured; whereas Schulz^ in a series of 510 cholecystectomies had

been able to examine only 145 cases, and makes the surprising

statement that not one had any evidence of recurrence of the

former or any other untoward symptoms.

The truth about cholecystectomy probably lies between these

two views, and when the balance is struck I think it will be an

uncertain quantity and will depend on the skill and judgment

of the individual operator.

Finney, with his usual acumen, struck at the heart of this

question w^hen he said, "The great objection to cholecystectomy

will always He in the fact that, in cases of subsequent obstruc-

tion to the common duct the other avenue for the passage of

the bile has been cut off.

"

When Hans Kehr can state, as quoted by Eisendrath last

year at the meeting of the American Medical Association, that,

of 54 cases in which he had examined the common duct, in 32

palpation was negative, and yet stones were found; and when

Eisendrath can say that in over half of his cases, when palpation

was negative, by opening the common duct he has found stones,

then we should have a lively sense of the danger of permanently

closing the cystic duct and leaving stones in the common duct

to block that important tube.

Conclusions, i. Choiecystotomy is not a satisfactory opera-

tion, giving but 81.7 of ultimate cures, taking the cases as they

come. (This percentage of cures is not materially different from

the results reported from many large clinics.)

^ Beitrage zur Klinischen Chimrgie, Tubingen, 1914, xcii, 339.

-Ibid., 359.
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2. Cholecystectomy, it is believed, would not be a satisfactory

operation if employed in all cases by operators of ordinary skill

and perhaps even by the most skilful surgeons.

3. The personal equation enters so largely into this question

that it must be conceded by the advocates of cholecystectomy

as well as the followers of cholecystotomy (if any still exist)

that the practice that is safe for one operator is unsafe for

another.

4. As a surgeon's experience increases and as he honestly

follows his cases and considers their condition he is more dis-

posed to turn to cholecystectomy; and at the same time he

should realize that the too hasty adoption of this course may be

attended with an increase in his mortality list.

5. There is a field for both operations and that surgeon will

have most success who will not only consider the condition of

the patient but estimate justly his own capabilities.



PAPILLOMAS OF THE GALL-BLADDER

By CHARLES H. MAYO, M.D.
ROCHESTER, MINNESOTA

Few new operations on the gall-bladder have been developed

recently. Very early in the surgery of gall-stones cholecystotomy,

cholecystostomy and cholecystectomy were common procedures,

some surgeons advocating one and some another.

Later, exploration of the ducts, especially in cases in which

jaundice was or had been a factor, was practised by some surgeons

who reported an unusually large percentage of cases of common
duct disease, as primary instead of secondary surgical procedure.

Such examinations also disclosed pancreatitis of some form as

an occasional complication. Pancreatitis had been considered

a rare disease by those who did not explore and whose knowledge

was derived from autopsy reports. Such explorations at the

operating table led to the cure of a larger percentage of cases,

many patients being saved time and dangers of a second oper-

ation. The same can be said of examinations of the appendix

for associated disease at operations on the stomach and duo-

denum for ulcer.

In an early day surgeons were often chagrined in operating

for gall-stones to find no evidence of stone but an apparently

healthy gall-bladder. In these cases general exploration was

forced upon them and thus the advantage of always explor-

ing, when not contraindicated, became an accepted routine

of abdominal operations. Cholecystitis associated with stone

formation was commonly noted. Thick walled gall-bladders

without stones, but giving symptoms of cholecystitis, were next
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drained or removed. Stones were occasionally found in thin

walled and blue gall-bladders which when free from adhesions,

formerly had been considered free from disease. Some such

gall-bladders, upon cholecystostomy, showed the pecuUar mark-

ings of *' strawberry" mucosa (Fig. i). It was then appreciated

that a disease of the mucosa could exist in a gall-bladder which

from its external appearance was apparently healthy. In cases

in which well marked symptoms of gall-bladder disease existed

the gall-bladder was opened, examined and drained or removed

according to the personal judgment of the operator after he had

Fig. I.—132852. Strawberry gall-bladder.

proved to his satisfaction that the symptoms were not caused

by other abdominal conditions. Such gall-bladders were de-

scribed as ''catarrhal," a term which always leads one to think

of an excessive mucous secretion or of a mucosa with a diseased

surface, but which really means inflammation at the base of the

cells involved.

If an inflammation is from bacterial infection the lymphatics

draining the diseased area are enlarged and soft in acute processes

and harder in chronic processes from exerting their protective

function against acute general involvement by absorption.
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Lymphatic glands are always located at the neck of an organ

in movable tissues adjacent to the vascular supply. There are

two or three glands on the cystic duct and several along the

hepatic and common ducts; the latter drain the head of the

pancreas and the duodenum. Inflammation of the pancreas,

however, usually involves also the gall-bladder or ducts. Ulcera-

tion of the duodenum may cause swelling of these glands. If

the symptoms of gall-bladder disease indicate exploration and

upon examination there are no gall-stones and but little change

in the appearance of the gall-bladder, these glands should be

palpated. Given sufficient symptoms for surgical intervention,

if these glands are swollen without other adequate cause, as from

diseased duodenum, pancreas or general abdominal infection,

the gall-bladder should be removed whether or not stones are

present. On the other hand, given such symptoms, if no gall-

stones are found and if the glands are not swollen, then some

other cause for the symptoms must be searched for since the

patient probably will not be relieved by an operation on the

gall-bladder.

What causes inflammation of the gall-bladder? There are

several theories, (i) That of an ascending infection from the

duodenum by way of the ducts; (2) infection by way of the

lymphatics; (3) infection by the portal route through the liver

which fails to destroy the bacteria brought to it. The first theory,

that is, ascending infection, has not been generally accepted.

The second, that is, lymph stasis, has been accepted with con-

siderable reservation for some conditions. The third, that is,

living bacteria in the bile, which have passed through the liver,

has been more generally accepted. The first and last theory,

however, acknowledges that living bacteria in the bile penetrate

a living healthy mucosa lining the gall-bladder which is made
for and should be able to protect itself against such conditions.

To believe this we must consider the surface of the mucosa

as the vulnerable point, which is possible but less probable than

that the attack is commonly in the unprotected rear, that is

by way of the blood stream.
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The vascular route as suggested by Rosenow looks very

plausible. We have long accepted the fact that the well known
infectious diseases have each a specific bacterium which causes

according to the type, a definite group of symptoms in lungs,

intestines, skin, mucous membranes, tonsils or elsewhere. To
Rosenow is the credit due for the theory that the bacteria

which cause similar acute and chronic disease, such as chole-

C}stitis, have the same definite function, and that when they

enter the blood stream they search out locations with the same

environment as that in which they originated. He has shown

that changes in environment can change bacteria in appearance,

and in the effects caused by them, and in their tendency to locate

in vascular or mucous surfaces, or to cause inflammation of the

joints. Such bacteria are cultured in a certain focus in the

body and pass thence through the vascular system, producing

a varying degree of infection in a gall-bladder, while bacteria

cultivated from acute gall-bladder inflammation entering the

vascular system may produce similar acute gall-bladder inflam-

mation in another individual. In certain investigations, some

of which w^ere made at our clinic, Rosenow has shown that

bacteria cultivated from the tissues of the gall-bladder and those

from the glands along the ducts showed similar growth; further,

that such cultures of bacteria injected into dogs caused similar

changes in their gall-bladders. Such a result occurred ap-

proximately in two-thirds of the experiments. Not alone,

however, is the gall-bladder affected. Some experimental

animals show associated rheumatism and some heart, kidney

or other involvement due to bacterial changes from new environ-

ment.

Cholecystitis then is a disease of the gall-bladder caused by

bacterial invasion of the wall of the structures. In this direct

manner do we have changes in its circulation with edema,

infiltration, exudation, swelling of the lymphatic glands and

local necrosis of the mucous membrane; for example, straw-

berry gall-bladder. This infiltration of the gall-bladder structure

with cells and bacteria prevents the distention and contraction



mayo: papillomas of the gall-bladder 337

of the sac from causing pain. Thus may be caused qualitative

food dyspepsia and symptoms of epigastric gas pressure.

Papillomas of the gall-bladder occur in the same manner but

instead of a primary destructive effect there occurs locally a

hyperplasia or overgrowth which later may become necrotic.

That the disease is more common than is ordinarily supposed is

indicated by the fact that it was found one hundred and seven

times in 2538 cases of cholecystectomy made at our Clinic from

January 1, 1907, to June i, 19 15. The glands above described

were enlarged in these cases. The pathology of these cases has

recently been studied by MacCarty and Irwin who summarize

the results of their observations as follows:

1. Acute catarrhal cholecystitis.

2. Chronic catarrhal cholecystitis.

3. Papillomatous catarrhal cholecystitis.

4. MaHgnant papillomatous cholecystitis.

5. Carcinomatous catarrhal cholecystitis.

6. Chronic cholecystitis.

7. Chronic cystic cholecystitis.

8. Purulent necrotic cholecystitis.

Of these, groups 3 and 4 have been the subject of the present

study.

In all the cases in group 3 (Figs. 2-4) , papillomatous catarrhal

cholecystitis, the mucosa is intact. The papillomas vary from

twice to five or six times the length of normal villi. They are

usually pedunculated, white or yellow, and frequently racemose.

They appear in any portion of the organ, being confined neither

to the neck nor the fundus. Upon microscopic section, they

appear to be hypertrophic villi, the tissue elements of which

present a hyperplastic condition. The connective-tissue and

glandular tissue are greatly increased, the latter being so distorted

that sections cut the glands in many different planes. The
epithelium of the glands is hypertrophic and occasionally

hyperplastic and practically always completely covers the growth.

In the stroma one often finds large round or oval cells which

contain fat or some fatty substance, this condition probably

Am Surg 22
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being responsible for the yellowish gross appearance of the

growths.

Fig. 2.—A106500. PapiUomata.

Fig. 3.—A78954. PapiUomata and

strawberry gall-bladder.

Fig. 4.—96944. Chronic chole-

cystitis, strawberry gall-bladder

with papilloma.

In no case are there any early signs of carcinoma, although

similar hypertrophic conditions of the villi have been seen in
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association with carcinomatous outgrowths of the gall-bladder.

The condition occurs in acute catarrhal cholecystitis, chronic

catarrhal cholecystitis, cystic catarrhal cholecystitis, carcinoma-

tous catarrhal cholecystitis and purulent necrotic catarrhal

cholecystitis. It occurs with and without the association of

stones, and is more frequent in females than in males, probably

due to the fact that more gall-bladders are removed from females.

Papillomas are but an associate pathologic condition found in

cholecystitis. One theory of origin is that they possibly originate

in surface cracks through over-distention, caused by mucous

obstruction and swelling of the mucosa incident to cholecystitis

associated with the presence of bacteria or irritants from stag-

nation of gall-bladder contents. It is, however, not so plausible

as Rosenow's theory of vascular-borne infection of the gall-

bladder mucosa.

Like papillomas in other portions of the body, those in the

gall-bladder undergo an irregular or perverted epithelial hyper-

plasia which manifests itself in marked reduplication of the rows,

of epithelial cells. This condition constitutes malignant papillo-

matous cholecystitis. Differentiation between this condition

and carcinomatous catarrhal cholecystitis must be made with

reserve because it is possible that the one is but a stage of the

other.

From the surgical standpoint, it is important to note that the

papillomas of the gall-bladder are not cured by temporary

drainage but that cholecystectomy should be performed.



340 DISCUSSION

DISCUSSION ON THE PAPERS OF DRS. BUCHANAN
AND C. H. MAYO

Dr. S. J. MiXTER, Boston.

The question of cholecystectomy vs. cholecystostomy has been a

burning one, and from the first I was among those to advocate the more
radical measure, and I think that the general surgeon, as a rule, is

coming more and more to the view I have held for so many years. A
great point raised against cholecystectomy has been its increased mor-

tality over cholecystostomy. I do not beheve a skilful surgeon will

have any greater mortality from cholecystectomy in the same easy cases

than from cholecystostomy. He can take out the gall-bladder with

as little mortaHty as he can drain it, except in the very bad cases where

it is absolutely necessary to remove the gall-bladder. In other words,

cases that absolutely demand cholecystectomy should be taken out

of the reckoning, and in the other cases it makes no difference so far

as the mortaHty goes. I feel more at ease when the gall-bladder is

removed, and can count on a better ultimate result. There is one

class of cases frequently treated with drainage, that is acute chole-

cystitis haiang pus. In these emergency cases, where you have a dark

or gangrenous gall-bladder blocked by a stone at the lower end or in

the cystic duct which has not yet ruptured, the gall-bladder can be

taken out perfectly well and the result is better, the danger less, than

if drained; a great many of these gall-bladders will slough ultimately

and should be taken out just as a gangrenous appendix w^hjch has

not yet ruptured. These are the two points I wish to call your atten-

tion to, and I think after seeing the difference in the operations here

at the Mayo CHnic from the operation as done when I first came here

when all gall-bladders practically were drained, that this change in

technique will become more general elsewhere.

Dr. George W. Crile, Cleveland. •

I would like to subscribe to practically all that Dr. Buchanan has

said in his extremely able paper. I wish to say a word as to the end

results in cholecystectomy. The cases in which I performed this

operation have not uniformly been without unfavorable end results.

In two patients, one operated by myself and another elsewhere, very

small stones later formed in the tiny bit of mucous membrane left

at the bottom of the gall-bladder. These were rather difficult cases,

both being stout women, and in each there existed at the time of the

primary operation a subacute cholecystitis with a heavy gall-bladder,

very thick and difficult to dissect to the bottom. I found in each case
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at the second operation a tiny gall-bladder with dilatation of the base,

and in the cystic duct a little stone causing pain, chills, and fever, in

fact a diminutive cholecystitis. The cystic duct had closed.

Dr. Joseph C. Bloodgood, Baltimore.

In the last two years a study has been going on at Johns Hopkins

Hospital about this same group of cases. Dr. Finney has already

reported his investigations and those which I have made with the help

of the fourth-year class are about ready for publication. Dr. Finney

included in his study the cases in his cHnic at Johns Hopkins and those

in his clinic at the Providence Hospital, and in my investigations are

included those in my clinic at Johns Hopkins and at St. Agnes' Hos-

pital. My group numbered 1000 cases (mortahty about 86 per cent.).

In this investigation I first asked this question : have any carcinomas

developed in gall-bladders drained, not removed, and which at the

time of operation the operator did not consider showed evidence of

cancer? In answer to this question I can say positively that we have

never had a case develop cancer of the gall-bladder where drainage

was instituted in which at the time of operation careful examination

showed no evidence of cancer. The other question was, How often

have there been reoperations in gall-bladders drained? There have

been a small percentage of reoperations in such cases, chiefly due to

stones left behind. Our experience with cholecystectomy in Baltimore

is too small to compare it with cholecystostomy, so I do not believe

the views expressed by Dr. Finney and myself in regard to chole-

cys.tostomy should be looked upon as having as much force as if our

experience with cholecystectomy had been greater. At present we
have no great argument in favor of cholecystectomy in a large number
of cases. Nevertheless, it seems to me that the surgery of the gall-

bladder today and tornorrow is going to be different than in the past,

as is being shown in every department of surgery. In the beginning

surgeons were called upon to operate on the fully developed disease

in which the diagnosis was not difficult, and this was 'true in both

malignant and inflammatory conditions. In operating under such

conditions if cancer was to take place it had already done so. In 1000

cases there were 60 cases of cancer, 6 per cent., and of these 60 cases,

in 58 we were unable to remove the disease. Only 2 cases in which

we were able to remove the disease, these both occurring during the

past year, one in the service of Dr. Finney and one in my own. When
we study these 58 cases of cancer of the gall-bladder, the duration of

the disease has been more than three years, almost four and a half

years, and we naturally ask the question. Could we have recognized

these cases as cancer of the gall-bladder if we had been called to operate
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when the duration of the disease had been a few months or a little

over a year, as we shall be called upon to do now? Dr. Charles Mayo
can answer that he is now seeing papillomatous conditions of the gall-

bladder which he did not see ten years ago. Are these papilloma the

pathological conditions which antedated our 60 cases of cancer of the

gall-bladder? There must be something before the cancer. Can we
recognize that something in the future? Our experience that our

drainage cases of the gall-bladder have not developed cancer is no
argument against cholecystectomy, and with the possibility in a group
of 1000 cases of 6 per cent, of cancer we should be very thoughtful of

the indication for cholecystectomy. My feeling is that the indication

in the future will not be so much reoperation for stone but an opera-

tion which will protect from cancer. I think that with opening the

gall-bladder and looking at the mucous membrane we will recognize

the changes which will lead to cholecystectomy as a protection from

the development of cancer.

Dr. W. D. Haggard, Nashville (by invitation):

In connection with what Dr. Bloodgood has said about cancer

occurring in drainage cases I would like to report a case of carcinoma

of the gall-bladder occuring in a year after an acute inflammatory

process with drainage. I removed the stones and drained a large

quantity of pus from a very thick-walled gall-bladder. At the end of

a year she returned with a nodular gall-bladder. It was causing

obstruction at the pylorus with regurgitation, vomiting, and serious

inanition. At the second operation the gall-bladder was very hard,

nodular, and on account of the secondary glandular involvement

was impossible to remove. A gastro-enterostomy gave her complete

relief from vomiting and she lived over a year and a half.

That was the first case which called my attention in late years to

the more frequent removal of the gall-bladder. Fifteen or sixteen

years ago a wave went over the country of removing gall-bladders

rather than draining them. Then the pendulum swung back and

Mayo Robinson decried removal of the gall-bladder, except under

exceptional conditions. He held that its mucous secretion was impor-

tant and that after it was out that any subsequent operation on the

gall-bladder region that might become necessary would be extremely

difficult when the landmark to the deeper ducts was absent. Recently

work at the Mayo Clinic has shown the wisdom of removing the

gall-bladder in a large proportion of cases. A good many gall-blad-

ders are removed by men not prepared to do this operation, however,

with a high mortality in cases that would recover with simple drain-

age. I think Dr. Buchanan's conclusions are very sound and sane.
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Dr. Willy Meyer, New York City.

In regard to the statement made by Dr. Bloodgood that he had not

seen in any case of cholecystostomy a cancer develop, I would like to

briefly tell of one case in which the same thing occurred as in that

referred to by Dr. Haggard. I had a patient with acute cholecystitis

with stones; drainage was done; eight. months later there was a nodule

in the very place where the drainage tube had been. This was unques-

tionably carcinoma. Operation was advised but rejected; the patient

died from cancer of this structure not long after.

Dr. a. V. MoscHCOWiTz, New York City.

I am glad to state for my colleagues at Mt. Sinai that the pendulum
swings but one way; we have learned the value of cholecystectomy

and have not returned to cholecystostomy.

Dr. C. L. Gibson, New York City.

One word in regard to the indications for reopening gall-bladders

which have been drained on account of the persistence of the drainage.

I have twice had to operate to correct the effects of drainage. At
one time a small piece of rubber tissue which had become pushed in

formed a nucleus for stones. In another case a stone formed around

a piece of iodoform gauze.

Dr. J. J. Buchanan, Pittsburgh (closing).

So far none of my cases has developed carcinoma, and I have been

able to follow 04 per cent. Graafe and Wiener in their statistics

report 4 cases of carcinoma occurring at the site of the drainage tube,

so that in their cases of cholecystectomy 4 out of 130 developed car-

cinoma subsequently along the drainage tract. This investigation

which I went into for my own benefit has certainly put me on the

track of removing more gall-bladders, but at the same time it has not

made me feel that in the past I have been radically wrong. If a sur-

geon undertakes to remove the difficult gall-bladders as well as the

easy ones he will some time have cause for regret.



REPORT OF THE CASES OF GALL-STONE
DISEASE OPERATED DURING THE

YEAR 1914

By JOHN B. DEAVER, M.D.
PHILADELPHIA

In reviewing the case records of gall-stone disease operated in

my clinic at the German Hospital during the year 19 14, and

in comparing the pathological findings at the operating table

with the subjective symptoms presented by the patients, and

the operative procedures with the ultimate relief afforded, my
attention was drawn to a few salient points which are here

presented in a more or less statistical form.

The cases presented numbered 159; 87 of which are classified

as simple gall-bladder disease, including types of cholecystitis with

or without stones; 20 cases of gall-bladder and common duct

involvement; 52 cases of gall-bladder disease with secondary

pancreatic involvement, ^nd 7 reoperative cases.

The average age of patients at the time of operation was

forty-four years; in simple gall-bladder disease, forty-five years;

and in those cases with involvement of the common duct, or

of the Hver and pancreas, forty-seven and forty-one years re-

spectively. The age of the pancreatic cases was lower at opera-

tion, owing to the greater severity of symptoms which drove

these patients to seek operative relief at an earlier date.

The decade of life showing the greatest frequency in all cases

was between forty and fifty years, averaging 36.8 per cent, in

the uncomplicated cases, 40 per cent, in the common duct cases

and 46.4 per cent, in the pancreatic cases. The next period of



deaver: gall-stone disease 345

greatest frequency was between thirty and forty, averaging 24

per cent., 15 per cent, and 33 per cent, respectively. Simple

gall-bladder disease shows a higher percentage below forty

years than those with secondary involvement, and above fifty

and below thirty the frequency diminishes rapidly, this trend

being even more marked in the common duct cases. It is to

be noted that, though the incidence of frequency increases

progressively up to the age of fifty, it does not correctly repre-

sent either the beginning of the acute process or the time of

formation of the stones. Doubtless many start in early life and

remain relatively dormant, except for a few vague premonitory

symptoms which are diagnosed and treated as gastritis, indi-

gestion and dyspepsia. The many acute infectious diseases

which occur during early adult life may start the process in

the gall-bladder and, as middle age approaches with its more

sedentary habits and resultant stagnation of bile flow, result

in definite gall-bladder lesions.

Gall-bladder disease is more frequent in women than in men;

in the simple cases 85.1 per cent, were females, or, as Schroeder

has shown, five times more frequent; in the other two groups

60 and 70 per cent, respectively were females with a diminishing

ratio of 2.2 to i.

The largest number of males is found in the group charac-

terized by pancreatic involvement, a fact which agrees with

previous studies of pancreatitis by Pfeiffer and myself, which

showed the greater liability of males to pancreatic disease.

Stagnation of bile flow and infection, w^hich are respectively

the predisposing and exciting causes of biliary disease and

stone formation, find their greatest opportunity in the female

sex. The natural sedentary habits of the female, poor muscle

tone, ptosis of the abdominal organs, especially the liver, caus-

ing kinking of the extrahepatic ducts and the many pelvic

infections, account for the great frequency in this sex.

An analysis was made also of the female cases before and

after forty-five, the accepted age of menopause. It is well known
that common duct cholelithiasis is merely the result of the
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wandering of stones from the gall-bladder when they are forced

through the cystic into the common duct. It is but natural,

therefore, that common duct involvement, representing, as it

does, a later stage of the same disease, should show a later age

incidence as noted in this series; common duct cases were more

numerous after the menopause. Uncomplicated gall-bladder

disease, -as well as that associated with pancreatitis, was most

numerous before that period.

The duration of symptoms before operation was eleven

months in all cases, but in simple gall-bladder disease and in

the pancreatic cases the time intervening was over three years.

In the common duct group 30 per cent, were of one to five

months' duration.

The diagnosis of gall-bladder disease is not always a simple

one, owing to the many structures in close proximity to it and

the resultant complications which follow infection in this region,

but the most consistent symptom has been a long-continued

history of indigestion and flatulency with recurrent attacks of

pain in the epigastrium and upper right abdominal quadrant.

This pain is a constant symptom, not always of the sharp, colicky

character so typical of the movement of a foreign body passing

from a larger tube to a smaller one, but dull, constant or inter-

mittent discomfort in the gall-bladder region. Of all the cases

in this series 94 per cent, had pain which was most constant

in the upper right abdominal quadrant; in the simple cases 64

per cent, had pain in this region, but the majority of the pan-

creatic cases had pain primarily in the epigastrium.

Sharp colicky pain may also be due to infection of the regional

peritoneum with subsequent adhesions. Sixty-one per cent, of

the simple and pancreatic cases had this character of pain and

in these cases at operation many pericholecystic adhesions were

found.

Riedel has laid stress on the fact that sharp, colicky pain in

gall-stone disease is not always due to stone, and gives the

following causes of coHcky pain in gall-stone disease.

I. Adhesions of gall-bladder without stone.
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2. Adhesions with large stones in the gall-bladder and the

cystic duct patent.

3. An inflamed distended gall-bladder containing stones with

an occluded cystic duct or a stone in the neck of the gall-bladder.

4. Inflammation of the common duct.

5. Transit of a stone through the extrahepatic ducts.

To this should be added the biliary obstruction which some-

times accompanies exacerbations of pancreatic inflammation.

Referred pain was a fairly constant symptom, found most

often in the right shoulder and right costal border. Some

cases had referred pain to the right iliac fossa, but in these

cases a chronically diseased appendix was found. Occasion-

ally pain will be referred to the left hypochondrium or back,

and in these cases secondary adhesions of the duodenum or

stomach are commonly found.

The duration of pain was analogous to the duration of

symptoms in most cases, extending over a period of three years

in all cases.

The period intervening since the last attack was short, being

one week in 30 per cent, of cases.

Tenderness and rigidity were also present, especially during

or shortly after an attack of acute pain, but even in the more

chronic cases as a rule deep palpation under the costal border

elicited some tenderness and resistance to the palpating hand.

Vomiting after meals was most often present in simple gall-

bladders, but indigestion, flatulency and nausea were found

most frequently in common duct cases. Constipation was a

Variable symptom found in most cases but most common in

pancreatic lesions.

The fact that jaundice is not always due to demonstrable

obstruction of the ducts was shown clearly in these cases.

Jaundice was found in all groups. In simple gall-bladder

disease it was present in 41 per cent., in common duct cases

in 55 per cent., and in pancreatic involvement in 38 per cent.

There are many causes of jaundice other than stone obstruc-

tion. In general it may be said that the chief cause of jaundice
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other than actual mechanical obstruction, which is surgically

removable, is infection which may act either on the extrahepatic

ducts, causing swelUng, and in that way occluding the ducts

of discharge, or the infection may ascend into the finer radicles

of the bile ducts, causing what has been termed a cholangeitis,

and in this manner give rise to intrahepatic obstruction and

the discharge of bile into the lymph and blood streams.

Not much help is derived from laboratory and a:-ray find-

ings. That the x-ray can show gall-stones in a percentage

of cases there is no doubt, but that this is fortunate I am not

prepared to say. Too much confidence placed in x-ray diag-

nosis will influence the patient, I fear, and perhaps the doctor

as well, to procrastinate. In the absence- of positive findings

this >vould be most unfortunate, as we know that gall-stone

disease advances and does harm through infection and not

merely as the result of gall-stones themselves.

The blood showed slight diminution of hemoglobin and

erythrocytes in common duct cases, and the leukocytes on an

average were fairly constant. Not much rehance can be placed

in coagulation time, as the present methods of determining

it are very inadequate and unscientific. In simple gall-bladder

cases the average was four and six-tenth minutes. The longest

in the pancreatic cases was fourteen minutes.

From the examinations of the stools and test-meals we de-

rived very little benefit in making a diagnosis. Most stools

showed bile and a majority showed occult blood to the benzi-

din test, while 9 cases were positive to the guaiac test for occult

blood. The test-meals for free and total hydrochloric acid

averaged 16 free HCl and 40 total acidity.

Operations and Operative Findings.—The mortality in the

entire series was 6.3 per cent., being distributed as follows:

in uncomplicated gall-bladder disease 4.5 per cent., in com-

mon duct cases 5 per cent., and in gall-bladder disease plus

pancreatic involvement 9 per cent. The total number of deaths

was 10. In 2 cases carcinoma was present, involving the gall-

bladder in one case and the pancreas in the other. Two per-
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ished from uncontrollable hemorrhage, the sequel of chronic

cholemia which I have faund no means to control. Two cases

died of cardiac insufficiency. One died of obstruction two

months after operation, one of peritonitis, one of pneumonia

and another died on the table of respiratory failure following

the use of intraspinal stovaine. Over half of these deaths can

justly be attributed to delay as much as to the operative pro-

cedure. Carcinoma, it seems probable, is in some way asso-

ciated with the chronic irritation of long-existing infective pro-

cesses. Myocarditis is, as Babcock has so well pointed out, a

a direct result of the toxemia of upper abdominal infection.

Chronic cholemia to the degree of robbing the blood of its

coagulation properties is an arraignment of the management

of the case.

The type of operation was determined by the pathology

found. In general the indications for cholecystectomy were

extended as compared with my former practice. Thickened,

functionless gall-bladders and those showing a condition of

empyema, mucocele, or imbedded stones were sacrificed with-

out hesitation. In addition to these a large group of obviously

infected gall-bladders, with or without stones, but complicated

by pancreatitis or peripancreatic lymphangitis, were treated

by cholecystectomy. The reason for this is partly to be found

in the demonstration by Rosenow that the gall-bladder wall

in these cases harbors virulent bacteria, partly in the fact that

the extension of the inflammation which was being transmitted

to neighboring structures constituted too gross a menace to

assume risk of further trouble, and finally in the desire to avoid

a percentage of recurrences after simple drainage of the gall-

bladder, which it has been my lot to observe.

Almost without exception when the gall-bladder was removed

a choledochostomy was made and drainage accomplished by
means of the T-tube. Drainage I regard as the most essential

part of operations upon the biliary tract. It should be pro-

longed rather than short. I have under observation a case

referred by my colleague, Dr. Riesman, in which the patient
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has been carrying a T-tube in the common duct for over two

years. She refuses to allow it to be. removed, having experi-

enced on two former occasions a recurrence of symptoms after

removal of the tube. This is exceptional, but it shows how
well the tube is tolerated and how efficacious it is in relieving

back pressure upon the liver in cases of blockage by enlarged

pancreas, strictured duct or other cause of obstruction.

It is not easy in borderline cases to determine whether to

remove the gall-bladder or leave it. When pronounced disease

is present I feel that the best ultimate result will be obtained by

removal if the case is in skilled hands. The operative mortality

should not be materially increased over that of cholecystostomy

in the same group of cases

A cholecystectomy alone or associated with other operations

as appendectomy, choledochostomy, gastrojejunostomy, was

done in 115 cases with a mortality of 5.2 per cent.

The mortality in cholecystectomy at present is higher for

several reasons: It is done chiefly in those cases which have

marked pathological lesions that have rendered useless the

gall-bladder; or in septic cases with an empyema or gangrenous

gall-bladder; so aside from the severity of an operation which

extirpates rather than opens, the operative risk is greater, due

to the pathological conditions which necessitate it. Cases

requiring cholecystectomy, aside from acute conditions, are

more often older and seriously damaged organically by long-

standing disease.

In 40 cases of cholecystostomy there was one death.

Most cases showed adhesions at operation. In the simple

gall-bladder group 24 cases had adhesions between the gall-

bladder, duodenum and stomach, and 14 cases between the

gall-bladder and great omentum. In this series 44 per cent,

had adhesions, of which over half were between the gall-bladder,

stomach and duodenum. In the common duct group 65 per

cent, had adhesions, 46 per cent, of which were between the

gall-bladder and omentum, and in the pancreatic group 34 per

cent, had adhesions, three-fourths of which were about the
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gall-bladder, including stomach, duodenum, or hepatic flexure

with the gall-bladder and liver.

Stones were found at operation in 70 per cent, of all cases.

As mentioned above, we may have severe gall-bladder disease

with jaundice and toxemia without stones.

In those cases showing marked infection of the common duct

with pus formation, symptoms of cholangeitis were present

—

the infective organism spreading up the hepatic ducts into

the finer radicles of the liver, producing there enlargement and

marked toxic symptoms. These cases are bad surgical risks.

Death in these cases is due to cessation of liver function, and

exhaustion and hemorrhage from blood changes. Operation is

fraught with a high immediate mortality and delay is equally

dangerous, as pus under pressure must be evacuated. The

only safe procedure is a preventive one of removing the disease

while it is yet in the gall-bladder.

The cultures taken from the bile and pus showed Bacilli coli

communis most frequently.

The most common accompanying lesion was in the appendix,

which was removed in 80 cases. Most of these showed chronic

interstitial and obliterative appendicitis. There is a marked

relation between chronic appendicitis and gall-stone disease,

and in this series 80 cases gave symptoms of a long-continued

discomfort in the appendiceal region.

The pathological findings of gall-bladders removed showed a

preponderance of chronic interstitial cholecystitis in all groups

with acute exacerbations of the same lesion next in frequency.

In this series I encountered 6 cases who had had previous

operations for gall-bladder disease, for failure of which the

present operations were performed. In 4 of these cases a chole-

cystostomy was done at the primary operation, and in 2

cholecystectomy had been done. The recurrence of symptoms

in the cholecystectomy cases were due to pancreatic disease

and improved on drainage of the common duct. Reoperations

in the cholecystostomy cases were due to persistent fistula, or

recurrence of symptoms, the latter being caused by reinfection,
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the reformation of stones, or possibly by stones undiscovered

at the primary operation.

In 2 cases cholecystectomy and choledochostomy were made,

and in 2 cholecystoduodenostomy was indicated by pancreatic

obstruction. All have recovered with marked immediate

improvement.

CONCLUSIONS

1. Gall-bladder disease is preeminently a disease of the middle-

aged female, but is by no means confined to that age or sex.

2. The early diagnosis can be made only by familiarity with

a different symptomatology than that found in our text-books.

The lighter grades of dyspepsia with localizing signs, however

slight, in the epigastrium or right hypochondrium, must be

regarded as very suspicious of the beginnings of gall-stone

disease.

3. Gall-stones are merely the terminal stage and by no means

the uniform accompaniment or most dangerous factor involved

in gall-stone disease.

4. Infection as the cause, not only of gall-stones, but of the

local and systemic damage of the disease, is the essential thing

to recognize and treat.

5. The a:-ray in diagnosis is dangerous therefore, not only

because it fails to show a large percentage of stones, but because

it emphasizes the importance of the calculous element of the

disease, and if allowed to serve as an indication for operation

will deprive many of the early treatment which alone is safe

and efficacious.

5. Cholecystectomy is the operation of choice in obviously

diseased gall-bladders, with drainage of the common duct in

practically all cases, but particularly in those giving evidence

of cholangeitis or pancreatic involvement.

GALL-BLADDER STATISTICS
Cases.

Simple gall-bladder disease 87

Gall-bladder and common duct 20

Gall-bladder and pancreas 52



deaver: gall-stone disease 353

Age at Operation
Average. Oldest.

Gall-bladder disease 45 70

Gall-bladder and common duct . 47 75
Gall-bladder and pancreas ... 42 63

Simple Gall-bladder Disease

Under 20 years

20 to 30

31 to 40

41 to 50

51 to 60

61 to 70

71 and over

Cas^.

I

9
21

32

15

7

Gall-bladder and Common Duct

Under 20 years

21 to 30
"

31 to 40
"

41 to 50
"

51 to 60 "

61 to 70
"

70 and over

Cases.

I

I

3

8

3

3

I

Gall-bladder and Pancreas
Cases.

Under 20 years o

21 to 30

31 to- 40

41 to 50

51 to 60

61 to 70

4
17

24

6

I

70 and over o

Simple Gall-bladder Disease

Males, 13 (average age 47)

Females, 74 (average age 44.3)

Gall-bladder and Common Duct

Males, 8 (average age 44.8)

Females, 74 (average age, 49.2)

Gall-bladder and Pancreas

Males, 16 (average age 39)

Females, 36 (average age 39)

Am Surg 23

Youngest.

20

19

21

Per cent.

I. 14

10.3

24.1

36.8

17.2

8.0

2.2

Per cent.

5

5

15

40

15

15

5

Per cent.

0.0

7-5

330
46.1

II-5

1.9

0.0

Per cent.

14.9

85.1

40

60

30

70
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Females Beyond Forty-five, or Accepted Age of Menopause

simple gall-bladder disease

Cases. Per cent..

Above forty-five years of age 34 45.9
Under forty-five years of age 40 54 . i

GALL-BLADDER AND COMMON DUCT

Above forty-five years of age 11 55
Under forty-five years of age 9 4^

GALL-BLADDER, PANCREATIC INVOLVEMENT

Above forty-five years of age 15 41.6
Under forty-five years of age 21 58.4

Operated Cases

simple gall-bladder disease

Cases. Per cent.

Recovered 83 95-5
Died 4 4.5

1. Postoperative pneumonia, peritonitis ... 2 weeks after operation

2. Carcinoma, gall-bladder ....... 2 days after operation

3. Cardiac dilatation i day after operation

4. Peritonitis 5 days after operation

GALL-BLADDER AND COMMON DUCT

Cases. Per cent.

Recovered 19 95
Died I 5

Hemorrhage 13 days after operation

GALL-BLADDER AND PANCREAS

Cases. Per cent.

Recovered 45 85.5

Improved 2 5.0

Died 5 9.5
1. Partial obstruction 2 months after operation

2. Hemorrhage 9 days after operation

3. Heart failure 9 days after operation

4. Failure of respiratory centre, stovaine ... On table

5. Carcinoma of pancreas Few hours
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Cholecystectomy

Cases.

Simple gall-bladder disease:

Cholecystectomy alone or combined with other operations . 64

With 3 deaths, 4 per cent.

Gall-bladder and common duct:

Cholecystectomy alone or combined with other operations . 18

No deaths.

Gall-bladder and pancreas:

Cholecystectomy alone or combined with other operations . 14

With 2 deaths, 3 per cent.

Gall-bladder, common duct and pancreas:

Cholecystectomy with other operations 19

With I death, 1.3 per cent.

SIMPLE GALL-BLADDER DISEASE

Cases.

Cholecystectomy 19

Cholecystectomy and appendectomy . . . . .
-

. 43
Cholecystectomy and gastrojejunostomy ..... i

Cholecystectomy and ileocolostomy i

Cholecystostomy 14

Cholecystostomy and appendectomy ...... 14

Deaths.

2

I

GALL-BLADDER AND COMMON DUCT

Cholecystectomy and choledochostomy

Choledochostomy alone ....
Cholecystoduodenostomy ....

Death.

I

GALL-BLADDER AND PANCREAS

Cases.

Cholecystectomy and appendectomy .
' 8

Cholecystectomy 6

Cholecystostomy and appendectomy 6

Cholecystostomy 5

Other Operations at Same Time
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Adhesions at Operation

simple gall-bladder disease

Cases,

Omentum and liver 21

Duodenum and stomach 27

Hepatic flexure 4

44 per cent, showed adhesions with 61 per cent, to stomach and duodenum.

GALL-BLADDER AND COMMON DUCT

Cases.

Gall-bladder, stomach, duodenum, liver 4
Omentum and gall-bladder 6

Liver and duodenum i

Gastrohepatic omentum and liver 2

65 per cent, showed pericholecystic adhesions, 46 per cent, between gall-

bladder and great omentum.

GALL-BLADDER AND PANCREAS

Stomach and duodenum 12

Omentum 11

Liver and duodenum 8

Hepatic flexure i

Around pancreas 3

34 per cent, showed adhesions of stomach and duodenum.

Laboratory Reports
Gall-bladder and Gall-bladder

Simple gall-bladder. common duct. and pancreas.

Hemoglobin average 82.8 79 81.6

Red-blood cells aver-

age .... 4,593,820 4,850,000 2,665,416

White-blood cells av-

erage .... 9.035 9.145 9.480

Polymorphonuclears 68.9 75.2 70

Coagulation time . 13 min. 7.5 min. 9.8 min.

Low .... 1.5 min. 3 min. i

High .... 4.6 min. 13 min. 14

Stomach Contents

Simple Gall-bladder and Gall-bladder

gall-bladder. common duct. and pancreas.

Average. Low. High. Average. Low. High. Average. Low. High.

Free HCl . 16 o 67 16 o 80 16 o 51

Total HCl . 41 o 102 39 4 150 41 16 103



deaver: gall-stone disease 357

Pathological Diagnosis

simple gall-bladder

Cases. Per cent.

Chronic interstitial cholecystitis 46 65

Chronic suppurative 4
Gangrenous 7

Acute interstitial 2

Chronic catarrhal 3

Adenocarcinomatous gall-bladder .... 2

GALL-BLADDER AND COMMON DUCT

Cases.

Chronic interstitial cholecystitis 13

Chronic catarrhal i

Acute interstitial 2

Gangrenous i

GALL-BLADDER AND PANCREAS

Chronic interstitial cholecystitis 20

Chronic catarrhal 4
Suppurative i



FISTULOUS COMMUNICATION BETWEEN THE
STOMACH AND COLON FOLLOWING

GASTRO-ENTEROSTOMY

By C. a. HAMANN, M.D.
cleveland, ohio

Dr. C, aged sixty years, had for many years a duodenal

ulcer, as shown by all the characteristic symptoms and signs.

At the operation on December 19, 1910, a large callous ulcer,

involving the first part of the duodenum, was found. A posterior

^'no-loop" gastro-enterostomy was done, followed by recovery

of health for a period of several months. Then he began to have

hematemesis and bloody stools again.

On May 15, 191 1, five months after the first operation, the

ulcerated part of the duodenum with a small part of the stomach

was excised.

He then enjoyed fairly good health for about two and a half

years, when after a severe straining effort in running his auto-

mobile he had severe pain followed by intestinal hemorrhages.

After this he continued to suffer, the main symptoms being loss

in weight and strength, diarrhea, loss of appetite, and a fecal

odor from gastric eructations; there was also considerable

visible peristalsis.

An x-rsLj examination after the ingestion of a bismuth meal

showed a rather confused picture which we could not clearly

interpret.

On account of the patient's condition, extended x-tslj ob-

servations were not considered advisable, but the following

facts were obtained.
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"The bismuth meal passed rapidly from the stomach through

the gastro-enterostomy opening into an enormously distended

jejunum, and into the blind end of the duodenum which was

likewise distended to almost three inches in diameter. From
this location the path of the bismuth meal could not be accurately

determined on account of the marked distention of portions of

the small bowel. However, part of the bismuth could be seen

disseminated in these coils. A careful study of the radiographs

made in the light of the operative findings showed that a small

amount of bismuth had entered directly from the jejunum into

the colon. The distended condition of the small bowel indicated

that there had been a marked degree of intestinal obstruction."

(Dr. George F. Thomas.)

On December 31, 1914, he was operated upon for the third

time. There was found considerable thickening about the

gastro-enterostomy opening, and the transverse colon was

adherent to the stomach and jejunum. A finger could be passed

from the stomach into the small intestine and also into the

colon; there was some dilatation of the jejunum on the distal

side of the anastomosis, and also of the colon on the proximal

side of the gastrocolic fistula. There was no ulcer.

The adherent viscera were separated from one another,

the gastric and jejunal openings were closed and about four

inches of the transverse colon were resected, as the gut was

much contracted at the point of adhesion to the stomach; the

operation was completed by making an anterior gastrojejunos-

tomy.

On the fifth day after the operation he passed considerable

blood per anum, and later on it became necessary to re-suture

the abdominal wall. Complete recovery occurred and at present,

six months after hig last operation, he is enjoying good health.

To summarize the main facts in connection with the above

case: Posterior gastro-enterostomy for duodenal ulcer followed

in five months by partial resection of stomach and duodenum,

necessitated by recurring hemorrhage; a period of good health

for two and a half years; then, after a severe strain, another
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hemorrhage, which was followed by a period of several months

of ill health, characterized by loss in weight and strength, diar-

rhea, and by eructations from the stomach which had a fecal

Ddor. A third operation at which there was found a gastrocolic

fistula. Separation of stomach, jejunum and colon from one

another, closure of the openings in stomach and jejunum

^

resection of part of transverse colon and the making of a new
(anterior) gastro-enterostomy. Recovery with restoration of

health.

The formation of the gastrocolic fistula was due, no doubt^

to a gastrojejunal ulcer, following gastro-enterostomy, around

which adhesions formed between the stomach and colon and

later a fistulous communication between the stomach and

colon was gradually established.

According to Voorhoeve^ the first case of gastrocolic fistula

was described by Haller in 1755; Hilgenreiner^ stated, in 191 2

^

that the number of recorded cases was 119.

The cause of these fistulge is nearly always some gastric

affection, such as carcinoma or ulcer, which, secondarily after

adhesions to the colon have formed, results in perforation of the

walls of the large intestine. Since the introduction of the opera-

tion of gastro-enterostomy, there has been added another

factor, namely, gastrojejunal, or peptic ulcer of the jejunum^

which may by perforating into the colon, produce the lesion

under discussion. There is thus found, in some cases at leasts

what may be described as an indirect fistula between the stomach

and colon, the peptic ulcer of the jejunum perforating into the

colon in close proximity to the gastro-enterostomy opening.

However, the disturbance produced and the symptoms of such

a gastrojejuno-colic fistula are practically the same as those of a

gastrocolic fistula.

Patterson, in 1909, collected 114 cases of peptic ulcers of the

jejunum, following gastro-enterostomy; 5 of these perforated

into the colon. Hilgenreiner {loc. cit.) in 191 2 added 8 more

from the literature.

The chief symptoms of gastrocolic fistula are three in number,
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viz., fecal vomiting or eructations of foul-smelling (fecal odor)

gases, without other signs of intestinal obstruction, diarrhea

or lienteric discharges, and loss in weight. That these symptoms

should occur is obvious and their explanation is equally plain.

Other evidences of the condition are the abihty to inflate the

stomach from the rectum, the vomiting of enemas, the with-

drawal by gastric lavage of colored fluid introduced into the

rectum, and the finding of pepsin and hydrochloric acid in the

feces. None of these symptoms are, however, constantly found.

The size and position of the opening, its possible valve-like

character, the condition of the pylorus and other factors may
cause variations in the symptoms in different cases. It has been

pointed out, for instance, that in case of pyloric stenosis, if a

gastrocolic fistula forms, the former vomiting may cease, as the

gastric contents then pass into the colon; also if the position

and size of the fistula are such that the food can not readily

enter the colon, the stomach will remain filled for a time and

feces can not enter it; in case of a large opening, fecal vomiting

may be absent because the food more readily enters the colon,

and, vice versa, the fistula may be too small to allow feces to

enter the stomach.

In recent years x-yslj examination has afforded aid in the

diagnosis. Voorhoeve {loc. cit.) Neumann,^ Haudek,^ and others

have described the radiographic findings.

After a bismuth meal the ingested material may be seen to

enter the colon directly, the stomach not filHng up, as normally

is the case; the rapid filling of the descending colon and sigmoid

is also to be observed. It may be possible to force the material

from the stomach into the colon, and vice versa, by external

pressure; the simultaneous presence of bismuth in the small

intestine and the distal parts of the colon, the proximal portions

of the colon being free or nearly so from bismuth, maybe observed.

Upon injecting bismuth into the rectum it passes into the

stomach or by external pressure it may be forced there. Bismuth

may be found in the small intestine, after a rectal injection,

showing that it has entered from the stomach, for normally
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when a rectal injection is made it does not pass beyond the

ileocecal valve. The increase in size of the " Magenblase

"

may be observed when air is forced into the rectum (Voorhoeve.)

When there is a gastrojejunocoHc fistula, as is perhaps usually

the case when gastro-enterostomy has been done and a gastro-

jejunal ulcer is the cause of fistulous communication with the

colon, the x-ray picture is rather confusing and hard to interpret,

as in my case.

The treatment of gastrocolic and gastrojejunocoHc fistulae

naturally consists in separating the adherent viscera from one

another and closing the openings in each; resections and entero-

anastomoses or other procedures may become necessary, depend-

ing upon the pecuHarities of the individual case.

Hilgenreiner {loc. cit) has collected 11 cases in which operation

was done, 2 of which were fatal.
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AMPUTATION OF THE BREAST BY A TRANSVERSE
INCISION

By FRANCIS T. STEWART, M.D.
PHILADELPHIA

The operation described below embodies the principles laid

down by Halsted, with the following: The axilla is attacked

first, in order to determine the extent of the lymphatic involve-

ment and the feasibihty of radical treatment (Gross); in order

to secure, once for all, at their origin, the bloodvessels supplying

the breast, thus minimizing hemorrhage, economizing time and

preventing shock (Meyer); in order to suppress lymphatic drain-

age as early as possible and prevent neoplastic dissemination

fGerster) ; and in order to leave the breast as a warm covering

for the thorax until the final stage of the operation. The incision

permits free exposure, including the subscapular space, which

is sometimes neglected; does not run on to the arm or through

the axilla, in which situations a contracting scar may interfere

with the functions of the arm or press on the bloodvessels and

the nerves; and with extensive undermining, can almost always

be closed. When primary closure cannot be obtained the raw

surface is covered with pedunculated flaps from the abdomen

and the back. Owing to the situation of the incision a second

opening is not needed for drainage, and the dressing of the

wound is simplified. The drain, when employed for lymphor-

rhea, is removed at the end of two days, and never replaced.

Leaving the wound open and prolonged drainage mean infection

and much fibrous tissue.
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An incision, skirting the upper margin of the breast, is made
from a point on the edge of the sternum farthest from the growth

and on a level with the nipple, to a point on the same level at

the posterior axillary fold (Fig. i). Towels, which are not shown

in the illustrations, are attached to the edges of the incision, so

as to exclude completely the skin from the field of operation.

Parenthetically we may state that in order to avoid fatigue of

Fig. I.—Primary incision. The towels which should be attached to the

margins of the wound are not shown.

the eyes and, especially in class work, to bring the operative

field into greater relief, we employ, following the advice of

Sherman, black instead of white sheets and towels for all opera-

tions. The skin is undermined from the incision to the clavicle

and the head of the humerus, and from the sternum to the

posterior axillary fold. The clavicular is separated from the cos-

tal portion of the pectoralis major, and the tendon of the latter



Fig. 2.—Dissection of axilla.

Fig. 3.—The lower incision is made after evacuation of the axilla.
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severed close to the humerus. The costocoracoid membrane is

divided, and the pectoralis minor cut at its point of insertion.

With a self-retaining retractor of the Balfour type, and a smaller

retractor held by an assistant, the entire axilla is exposed for

evacuation (Fig. 2), which progresses from above and within

downward and outward as in the Meyer operation. The vessels

Fig. 4.—Combined retention and coaptation suture. The needle is inserted

a couple of inches from the edge of the wound (A ) and brought out at a cor-

responding point on the opposite side (B). It is then reinserted close to the

wound (Q and, on emerging from a corresponding point on the opposite side

(D), is passed through the loop E. When the suture is tied (F) the edges

of the wound are held firmly together and inversion of the skin does not occur.

supplying the breast are divided between ligatures. The sub-

scapular vessels are tied at each end, and with the environing

areolar tissue, pushed toward the median line, thus laying bare

the latissimus dorsi, teres major, subscapularis, and serratus

magnus. The ends of the original incision are joined by a

uct which skirts the inferior m.argin of the breast (Fig. 3), and
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the skin undermined to the level of the lowest portion of the

costal arch, or even lower. Through this incision one may
remove, as suggested by Handley, the deep fascia over the upper

portion of the abdominal muscles; we have not adopted this

procedure as a routine measure. Next, the breast is turned

toward the opposite side of thie body, the origin of the pectoralis

minor cut, the perforating vessels seized before division, and

Fig. 5.—Incision closed.

the mass removed by severing the costal origin of the pectoralis

major. The wound is irrigated with hot salt solution, and

closed with several combined retention and coaptation sutures

of silkworm gut (Fig. 4), and a continuous suture of celluloid

thread, except at the axillary end, where one suture is left

untied, to provide an exit for a gauze drain (Fig. 5), which is

moved in forty-eight hours and the suture tied.
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The arm is no.t bandaged, and the patient is allowed to put it

into any position she desires. Edema of the arm immediately

following operation we regard as a favorable sign; it indicates

that the operation has been thorough, that all the lymphatic

structures in the axilla have been removed, and the lymphatic

drainage of the arm completely interrupted. It usually dis-

appears in from two to four months, but may last longer, and

indeed may be permanent. Edema appearing after an interval

is due to pressure on the axillary vein by a cicatrix; by a recur-

rent growth; to a neoplastic invasion of the vein; to venous

thrombosis; to a tardy lymphangitis or lymph thrombosis; hence

it is not always, as is sometimes thought, a premonitory sign of

early dissolution.

We have employed the method described above during the

past five years in 40 cases and our colleague, Professor John H.

Gibbon, has, during the past four years, used the same procedure

in 47 cases, making in all 87 amputations of the breast by the

transverse incision.



PAGET'S DISEASE OF THE NIPPLE AND ALLIED
CONDITIONS

By JOHN H. JOPSON, M.D.

AND

JOHN SPEESE, M.D.
PHILADELPHIA

Paget's disease of the nipple, as it is commonly designated,

derives its name from the brief contribution in Saint Bartholo-

mew's Hospital Reports, 1874, vol. x, by Sir James Paget, under

the title of ''Disease of the Mammary Areola Preceding Cancer

of the Mammary Gland.'' Since that time it has received a

number of other names, usually framed by their originators to

indicate its true pathological nature, or what they supposed

this to be, but so far without displacing this as the common title

under which it is indexed and described. To Paget belongs the

credit for bringing it to the attention of the profession in the

clear, concise description of the appearance and cHnical course

of the malady, a description which, in its essential features, is

difficult to improve upon, although later studies have enabled

us to contribute much to our knowledge of the variations and

modifications which location and time of observation may make
in its chnical course and macroscopic appearance, while an

apparently unending stream of contributions on the histo-

pathology of the disease has flowed through the literature from

that time down to the present day. Indeed, it would seem to

have engrossed, in view of its rarity, an amount of time in the

minds of dermatologists, pathologists and surgeons out of all

Am Surg 24



37° jopsoN, speese: facet's disease of the nipple

proportion to its importance, the reasons for which we will

return to later.

While credit is usually given to Paget for first describing it,

and while the judgment of time has continued to designate it

by his name, yet as Wiggin and Fordyce point out, it had been

described many years before by Velpeau. We have copied from

the ''Lemons Orales de Clinique Chirurgicale, " in the section on

Diseases of the Female Breast, the following paragraph:

''Degenerescences Crouteuses—Le mamelon se couvre quelque-

fois d'une affection squammeuse, tenant le milieu entre I'eczema

chronique et la psoriasis. Je I'ai observee deux fois chez des

dames qui avaient depuis long temps cesse d'allaiter. Les

croutes qui recouvraient I'organe etaient d'un gris verdatre dans

un cas, d'un gris jaunatre dans I'autre, assez epaisses, fendillees

et adherentes. D'es qu'on cherchait a les detacher, on voyait

survernir sur les petites plaies un suintement sanguin assez

abondant. " He adds that the affection is often accompanied

by an intense itching that is almost insupportable, that compels

the bearer to scratch, and affects the general health. It lacks

the ordinary signs of inflammation. Velpeau traces its source

to irritation of the nipple, caused by rubbing against the under-

wear or the corset, and says that while it is frequently cured by

the use of a white precipitate ointment, as in one of his cases,

it may sometimes, when of long standing, resist any treatment

short of amputation of the nipple, which was the outcome in

the other case. We have quoted Velpeau's description and

views of what were apparently cases of the lesion under discus-

sion because we have encountered the barest mention of his

name in connection with the subject.

Paget's article was based upon 15 cases personally ob-

served by him and, since that time, there have been reported

in the neighborhood of 140 cases, not a large number for forty

years when one considers the frequency of breast lesions and of

derrnatological affections in general. By no means all of these

cases were operated upon and many of the important contribu-

tions to the pathology of the subject, and many of the theories



jopsoN, speese: paget s disease of the nipple 371

as to its origin and true nature, including its relationship to

breast cancer, have been founded upon the study of two or

three cases, and these studies sometimes with and sometimes

without a careful analysis of previous contributions, and a

consideration and weighing of the work done by eminent and

skilled investigators on the same subject. In the meantime,

and since it was first described by Paget, the pendulum of

opinion as to the primary or secondary nature of the disease

has swung back and forth, and theories have been formulated,

and forgotten, and revived without arriving at any unanimity

of opinion, until the present time, when the unprejudiced observer

will find that dermatologists and surgeons, including in the latter

group surgical pathologists, are arrayed on opposite sides of the

main question, and that there exist in each group minor dif-

ferences of opinion besides. We have been fortunate enough

to secure a number of specimens from cases of Paget's disease

and conditions closely simulating it, including five cases which

we would positively identify as true Paget's, and in view of the

lack of unanimity of opinion among pathologists, and the

vagueness of the views held by many chnicians, as well as the

fact that, as pointed out, this is a relatively large amount of

material, we have been led to report the results of our studies

in some detail, and to abstract and analyze the work done by

previous investigators. We are indebted to Doctors Edward

Martin, Charles H.. Frazier, William L. Rodman, George M.

Laws and W. C. Clarke for the loan of material and permission

to publish their cases. The specimens from these cases and

from our own have been studied in Dr. Speese's Laboratory of

Surgical Pathology in the University of Pennsylvania.

It may not be amiss to dwell here on the reasons which have

led to so great an amount of interest in what is in reahty a rare

disease, for that true Paget's disease is rare all authorities

agree, and fortunately some figures are available to prove this

assertion. G. T. Jackson stated that in the statistics of the

American Dermatological Association from 1877 to 1893, which

embraced 204,866 cases, there were none of Paget's disease
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included, while in 1894 there was one case in 24,321. He col-

lected 45 cases reported up to 1896, but did not claim that

this included all cases in the literature. Hannemuller and

Landois in 1908 stated that about 100 cases had been published

up to that time and Reuter in 191 2 found about 130 cases,

while Dr. Joseph MacFarland of Philadelphia, who has also

been pursuing some studies on the subject, informs us that he

has references to about 150 cases to date. It will be seen that

the number of cases grows steadily but slowly. M. B. Hartzell

in 1910 collected 18 cases of extra-mamm.ary Paget's disease,

and we have not found any later statistics to be added to this

class.

The reason for the great amount of interest taken in the

disease undoubtedly lies in the hope that has been stimulated

from time to time that in its study may be found an answer

to the cancer problem. Paget's paper, pointing out as it did

that cancer followed closely on the heels of what he believed to

be ordinary eczema or psoriasis occurring on the nipple and

areola, and the comparisons which he drew to the development

of cancer on other parts of the body which are the sites of chronic

irritations, and the deductions which he drew therefrom were

calculated to instill this hope. The first histological studies

were those made by ButUn and George Thin. Butlin studied

four cases operated by Paget, Savory and Smith, and thought

he could trace a direct relationship between what he still inter-

preted as eczema on the surface, and carcinomatous changes

developing secondarily; while Thin was the first to demon-

strate the sharp distinction between the skin changes and true

eczema, and also the first to claim, as a result of his studies of

six cases, that the superficial lesion was secondary to duct car-

cinoma, which caused connective tissue destruction in the skin

by the action of what he called a connective-tissue poison, viz.,

cancerous epithelium. This explanation of Paget's disease was

not accepted by Duhring and Wile, whose studies were prose-

cuted soon af.ter, and who made another notable contribution

based thereon. The next stage in the history was that marked
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by the startling claims of Darier and Wickham, who were

impressed by the peculiar nature and appearance of the cells in

the deeper layers of the epiderm, which are now recognized as

characteristic of this affection, and beheved that they were

able to identify in them the psorosperms or coccidia w^hich were

the cause of the accompanying malignant disease of the breast.

The inference was naturally drawn from such a claim of dis-

covery that the long sought for cause of cancer was here

uncovered. Further histological studies soon showed, however,

the true nature of these cell forms to be the actively dividing,

deeply-staining nuclei, and the changes produced by fixing

agents in the edematous cells of the rete mucosum, and the

compression and alterations in shape and location of other

cells in their immediate neighborhood, with the bizarre picture

so produced. The overthrow of Darier and Wickham's theories

was marked by a return to the views of Duhring and Wile, and

first Karg and then Unna recognized in Paget's disease, as Thin

had done years before, an affection differing from any other

known skin affection, entirely unlike eczema or psoriasis or

any ordinary catarrhal process, Karg regarding it as a super-

ficial malignant process marked by edema of the prickle cells,

while Unna looked on it as a unique affection differing as widely

from cancer as from eczema. Thin had almost from the begin-

ning regarded the characteristic epidermal changes as secondary

to duct cancer, as he called the impactions in and infiltrations

extending from the lactiferous ducts, while Ely had made similar

deductions in the study of the first case reported by G. T. Jack-

son, deductions which were vigorously combated in the dis-

cussion before the American Dermatological Association. It

was mainly due, however, to the paper of Jacobeaus, followed

up and supported by the articles of Schambacher, Ribbert and

Kyrle, that the present-day conception of Paget's disease as a

secondary manifestation of breast cancer is due, a conception

not shared by dermatologists, and whose upholders are by no

means in unison when they come to the question as to how the

various changes in the epiderm and corium are produced. To
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the dermatologist today, Paget's disease appears as it did to

Duhring, Karg, and Unna. Sequeira, Stelwagon, Hartzell,

Knowles and other authorities regard it as a pecuHar affection,

primary in nature, not confined to the breast but occurring in

many locahties; of rare occurrence, by some classified as frankly

malignant and by others as showing no true characteristics of

malignancy in its histology, but followed sooner or later in a

large percentage of cases by the development of malignant

disease in the underlying tissues.

We have outlined the history of this interesting lesion in

an attempt to show the interest which has always attached

to a subject which occupies a borderline position between

surgery and dermatology. We would add here that our own

studies have led us to adopt the views of the dermatologists

quoted, and to regard it as a primary condition, whether

occurring in the breast or other regions, views which have

been adopted by those men who have been thoroughly trained

by the study of the histology of skin affections, and who have

not only paid close attention and given due weight to the

clinical as opposed to the purely pathological aspects of the

question, but who have had the opportunity, not frequently

offered to surgeons, to study the lesion in other parts of the

body where its histology is not obscured by changes in the

mammary gland, which are notoriously baffling and confusing

and require long experience to properly interpret.

The clinical picture of Paget's disease when it involves the

nipple is well known, and it would seem that it should not admit

of misinterpretation when fully developed. It has been remarked

by others that the description of Paget holds as true to-day as

when it was penned by that master of surgery, and this is true

although the study of many cases since has naturally enabled

us to add to it and fill in many details and to describe better

its beginnings and its variations from the classical type: He
says, ''The patients were all women, varying in age from forty

to sixty or more years, having in common nothing remarkable

but their disease. In all of them the disease began as an erup-
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tion on the nipple and areola. In the majority it had the appear-

ance of a florid, intensely red, raw surface, very finely granular,

as if nearly the whole thickness of the epidermis were removed;

like the surface of very acute diffuse eczema, or like that of an

acute balanitis. From such a surface, on the whole or greater

part of the nipple and areola, there was always copious, clear,

yellowish, viscid exudation. The sensations were commonly
tinghng, itching, and burning, but the malady was never

attended by disturbance of the general health." It is not

improbable that Paget made the mistake, not uncommon today,

of including in his series some cases which were not true examples

of this affection, but were cases of scirrhus carcinoma with

secondary skin involvement. For example, when he goes on to

speak of less frequent types which he had seen: ''In some of

the cases the eruption has presented the characters of an ordinary

chronic eczema with minute vesications, succeeded by soft,

moist yellowish scabs or scales and constant viscid exudation.

In some it has been like psoriasis, dry with a few white scales

slowly desquamating, and in both these forms, especially in

the psoriasis, I have seen the eruption spreading far beyond the

areola in widening circles or with scattered blotches of redness,

covering nearly the whole breast." The latter part of this

quotation might be used to describe certain rare types of diffuse

carcinoma of the breast, which do not at all resemble in their

pathological and microscopical features true cases of Paget's.

We have recently encountered a very early case of diffuse car-

cinoma of this type, in which there was associated with a dry

and limited eczema of the nipple and long-standing retraction

of the same, widening circles or portions of circles of reddening

in the skin, at a little distance from the nipple, resembling

telangiectatic areas, without ulceration of the nipple and with-

out tumor formation clinically, the breast being only slightly

larger and heavier than the opposite side, but in which, after

amputation had been performed, the microscope revealed very

early and diffuse scirrhus carcinoma. In this case we made the

mistake of suspecting Paget's disease.
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The history of this case is as follows: M. A., aged sixty-

eight years, a widow; two children, one living. A sister

died of cancer of the breast. The left breast had always

been small and rather hard and the nipple somewhat re-

tracted. Four months ago noted some reddening of the over-

lying skin and increased hardness of the gland. No pain.

Examination shows a diffuse pinkish redness of the skin over

the breast, patchy in distribution, and some roughening of the

areola. The breast seems slightly larger and heavier than the

opposite side and denser, but not with the stony irregular harden-

ing of cancer, but of an elastic or springy density, and it is only

slightly more tender than the right breast (Fig. 2). There is

no discharge from the nipple and no fixation, of the breast on

the underlying muscles. No lymph glands are palpable in the

axilla. The patient has lost twenty pounds in the last year, and

has I J per cent, of sugar in the urine. Operation was advised,

and performed a few days later under gas-oxygen anesthesia.

(Jopson.) The breast was removed with the overlying skin and

the pectoral fascia. Macroscopic examination by Dr. Speese in

the operating room showed no evidences of cancer. The axilla

was therefore not dissected nor the muscles removed. In this

case, an erroneous diagnosis of Paget's disease was made before

operation.

Pathologic Examination (5678). Specimen consists of a

breast with slightly inverted nipple, the skin showing several

concentric rings, red in appearance, about the areola. There is

no distinct excoriation present although the skin appears scaly.

On cross section through the breast the tissues are dense and

fibrous in nature and the entire breast is the seat of this trans-

formation. The tissue cuts with a sKghtly increased sense of

resistance, the entire picture resembling the fibrous type of

chronic cystic mastitis. While the gross appearance did not

suggest malignancy at the time of operation, the breast was

amputated on account of the patient's age and the diffuse

fibrous overgrowth.



Fig. 3

Fig. I.—Paget's disease of the nipple.

Fig. 2.—Diffuse scirrhus of the breast simulating Paget's disease.

Fig. 3.—Ulcerating scirrhus involving the nipple (Rodman).
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Microscopic Examination. The fibrous tissue when examined

was infiltrated by a scirrhus carcinoma in a small area situated

beneath the nipple and 4 cm. from the surface. Elsewhere the

usual picture of a chronic cystic mastitis was present. In the

subcutaneous tissues in areas covered by the reddened skin,

an interesting picture is noted; here small plugs of epithelial

cells are found in the lymphatics, the process resembling a lym-

phatic metastasis extending from the malignant area below

and traveling toward the skin. These emboli are numerous

and three and four may be found in a single field (Fig. 4), but

in no instance are they noted invading the skin.

The process represents a form of carcinoma diffuse in nature,

rarely encountered and difficult to recognize because it is found

in a breast the seat of a chronic cystic mastitis. The mahgnancy

was so early that the distinct gross manifestations of cancer

had not appeared. The metastatic emboli may be the beginning

of a cancer en curaisse and it is noteworthy that they are found

only in the subcutaneous tissues covered by the reddened skin.

In the first stages of Paget's disease, the lesion shows itself

as a small, indurated area, covered perhaps by a crust or scurfy

covering, the nipple slightly reddened around it, and a little

itching or burning as subjective* symptoms. As it spreads, the

ulceration, which is accompanied by connective tissue inflam-

mation, a fact which separates it sharply from eczema and psoria-

sis, becomes more apparent, and while scabbing may be present,

beneath the incrusted detritus and dried secretions the charac-

teristic appearance, as described by Paget, will be found. A
very typical appearance is furnished by those cases in which

bluish-white areas of epiderm deck the surface here and there,

while the boundary edges of the ulcer are sharply defined.

Beneath the surface of the ulcer is a characteristic thin, flat

area of infiltration, somewhat chancre-like in its density and

which, when pinched between the thumb and finger has been

likened by English writers in its feel to a penny felt through a

cloth. The nipple itself becomes flattened and undergoes, in

time, absorption by ulceration or, when cancer develops early
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in the breast, it soon undergoes characteristic recession due to

traction on the milk ducts. These changes may extend over

months and years. In very long-standing cases the disease

spreads slowly from the areola over the skin of the breast, even

perhaps to the axilla, and may exist for five, ten, fifteen or even

twenty years without seriously affecting the general health or

presenting those evidences of deeper malignant disease of the

breast which Paget saw in all his cases which he followed, and

which usually develop in two or three years, and which are the

common but perhaps not inevitable ending.

It is commoner in married than in single women and affects

the right breast oftener than the left, is very rare in the male

breast but has been described there. In the later stages a tumor

develops in the underlying gland, usually beneath the nipple,

which tumor varies in size with the stage of the disease, and is

followed by axillary enlargements and the usual evidences of cancer.

The above description holds true of the great majority of

cases of Paget's disease, but there are exceptions. The most

significant of these is that a goodly number of typical cases,

fulfiUing all the demands which a microscopic diagnosis entails,

are found in other parts of the body. Duhring, Fordyce, Dub-

reuilh. Fox and MacLeod, and others have written critically

and more or less extensively on this phase of the subject, and

M. B. Hartzell collected, in 1910, eighteen cases of extra-mam-

mary Paget's disease. Among the regions affected were the

scrotum and penis, glans penis, perineum, vulva, pubic region,

umbiHcus, axilla, neck, nose, lower lip, buttock, and arm. Nine

of these cases were on the external genitaha or adjacent parts,

including five on the glans penis. When it arises in the axilla,

it may spread to the breast, the reverse of the usual course,

and as in Jungmann and Politzer's case may, after a course of

nine years, terminate in a pavement-cell carcinoma in that

site. It is now marked by a rapid and now by a chronic course.

It may affect the virgin or the multiparous woman. A family

history of cancer is not common. Both breasts have been seen

to be involved and it has developed in the remaining breast
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after one has been removed for tumor. Whatever the chnical

course and symptoms may be, or may simulate, the histological

examination either confirms or refutes the diagnosis.

Cases of simple eczema of the nipple, of primary carcinoma

of the breast with excoriation or ulceration and destruction of

the nipple or of the skin in its neighborhood, papillary cystade-

noma attended by discharge from the nipple, the rare form of

diffuse carcinoma with early involvement of the skin of the type

which we have mentioned, and one or more types of the very

rare primary tumors of the nipple as reported and collected by

Battle and Mayberry, Linfors and Schreiner, may cause errors

in diagnosis. The commonest error would seem to be the inclu-

sion of cases of ulcerating scirrhus, and this conclusion we have

reached as a result of our study of a number of these cases,

in several of which a diagnosis of Paget's disease had been made
by a very distinguished surgeon, in some of which the clini-

cal history was strongly suggestive and in some where it was

entirely lacking. It has only been after the study of many
dozens of sections of tissues in some of these cases, that we
have been forced to discard them as examples of Paget's disease

or malignant papillary dermatitis, as it is sometimes called.

We have already quoted Paget's original description of the

clinical appearance and symptoms. He distinctly states that

he saw^ no difference in the process from long-standing eczema

or psoriasis. As to the cancers which follow, he states that he

saw in them nothing peculiar or differing from ordinary cancer

in the course they pursued. The noteworthy fact has been

their development following a chronic irritation which he likens

to the persistent "rawness" which may precede cancer on the

glans penis, and the chronic irritation on the lower lip and the

superficial syphilitic disease of the tongue, which are followed

by cancer in these localities. The superficial disease induces

a degeneration in the very susceptible sites mentioned, which

causes them to become the seat of cancer, and he mentions the

pylorus, ileocecal valve and rectum as perhaps being affected

in a similar manner from similar surface irritations.
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The first histological studies of Paget's disease were made by
Butlin, who examined four cases. He noted the epithelial

proliferation in the ducts as well as the changes occurring in

the skin, and demonstrated the presence of carcinomatous infil-

tration in the breast itself. He beheved that there was a definite

relationship between the ''eczema" and the cancer, and that

the former produced a proKferation in the mucous layer of the

epiderm. The process then extended from the skin to the

milk ducts and thence to the smaller ducts and acini and finally

terminated as cancer,

George Thin first called the disease malignant papillary der-

matitis. He studied six cases and described the usual cell

changes due to degeneration, including vacuolation, etc. He
distinguished the affection from eczema by the history, the

well-defined margin and the infiltration of the papillary layer.

He pronounced it different from any known skin disease, and as

already mentioned in speaking of the history of this subject,

concluded, as the result of his studies, that the process was

secondary to duct carcinoma and was caused by some irritating

agency arising in the ducts. He distinguished the cancer which

developed from ordinary scirrhus.

Duhring and Wile emphasized the encroachment on and

obhteration of the papillae of the corium by the downward pro-

liferation of the cells of the rete. They believed that the disease

was an abnormal epithelial cell proliferation beginning in the

rete Malpighii, which extends secondarily to the milk ducts

and spreads downward to the deeper ducts, breaks through

their thinner walls, and as cancer spreads upward toward the

skin surface.

Darier and Wickham added to our knowledge of the clinical

features as to time of development, early symptoms and anatomi-

cal features. They emphasized important points in differential

diagnosis and described the histological appearance of Paget's

disease of the breast as well as elsewhere. They believed the

affection was due to psorosperms or coccidia, which they des-

cribed in the deep layer of the epiderm.
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Bowlby, as a result of his study of a large number of cases,

demonstrated the fact that there was a definite histological

picture of Paget's disease as described by his predecessors, and

looked upon the affection as precancerous and not in itself

malignant.

Karg regarded the condition as a superficial cancer and

described the active proliferation of epithelium in the skin in

advanced cases, with a breaking through into the underlying

tissues.

Unna, in presenting one of the most satisfactory descriptions

of the pathology of Paget's disease, definitely disproved the

psorosperm theory of Darier and Wickham. He regards it as a

unique lesion, not primarily malignant, but comparable with

such other dermatoses, precancerous in nature, as xeroderma

pigmentosa and sailor's skin. It is as different from cancer

as it is from eczema and while it does not lead directly and

necessarily to cancer, it prepares the ground for it so thoroughly

that cancer develops in most cases. Like Duhring, Wile and

Karg, he recognizes the typical and important changes in the

shape of pecuHar degenerations of the prickle cells which he

regards as a peculiar form of epithelial edema. The nuclear

changes, loss of fibrillation, vacuolation due to the action of

fixing agents, compression forms and diminished cornification

are all clearly described. The sub-epithelial infiltration, described

by all investigators, he calls a bulwark and regards it as a defen-

sive process. The cancer which follows may begin in the skin,

the lactiferous ducts, or in the breast itself. He does not admit

a direct transition of the skin disease into cancer.

Shields 's case proved that a long-standing lesion, involving

an area covering the skin of the entire mammary region, could

after seven years terminate in a squamous-cell carcinoma without

involvement of the glandular structure of the breast.

Fordyce has described clinical and pathological characteristics,

and, while looking upon the disease as a primary one when it

occurs in the breast, favors the view that it is malignant from

the start, and difficult to separate from certain types of epithelioma.
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Dubreuilh, in reporting a case of Paget's disease of the vulva,

looked upon the affection as a superficial epithelioma, which

invaded the mucous glands in the same way it did the skin

follicles, thus finding an early pathway to the deeper tissues

which makes the disease more serious when occurring on mucous
lined surfaces. He mentions the minor differences in its behavior

on mucous as contrasted with the growth on skin surfaces.

George T. Jackson reported two cases which had been studied

carefully, one by Ely and the other by Schultze. Ely regarded

the process in the first case as secondary to a non-malignant

type of breast tumor, probably an intra-canalicular fibroma.

Schultze looked on the process as distinctly inflammatory and

not epitheliomatous. He said that in the present stage of our

knowledge, the genetic connection between Paget's disease and

carcinoma of the breast remained a matter of speculation, the

processes being essentially different.

T. C. Fox and J. H. M. MacLeod reported a case of Paget's

disease of the umbilicus of eleven years' duration and compiled

an excellent resume of the literature. They collected cases of

extramammary lesions reported by Radcliffe Crocker, Darier

and Couillaud, M. Shields, Dubreuilh, Fordyce, Tarnowsky, Pick,

Winfield, and Ravogli. Fox and MacLeod agree that the his-

tological changes described are characteristic and pathognomonic,

regardless of where the lesion occurs. Also, that in their case

there was no definite malignant change present, and they do

not regard the process as primarily malignant but, like xeroderma

pigmentosa, ordinary warts and pigmented moles, it is a pre-

cancerous lesion with malignant potentiality. They point out

that it is both unproven and unlikely that the degenerated

cells present in the epiderm can take on malignant characteristics,

but think it more likely that a prolonged action of the same

cause which produced the degeneration may in non-degenerate

cells cause their reversion and proliferation. They suggest that

the process starts in the corium from some irritation beginning

in the bloodvessels, either in response to locally implanted micro-

organisms or a poison produced by an irritant acting in the
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epidermal cells. The inclusion of a portion of Meckel's diver-

ticulum in the umbilicus in their case was interesting but the

congenital rest showed no malignant changes whatever.

The observations of Jungmann and Politzer indicate that

the primary process is not necessarily a malignant degeneration

of the cells in which Paget's disease begins, because the cancer

which finally arises may occur not only in the epiderm but also

in the glandular ofT-shoots of the skin (foUicles, etc.), in the

ducts, and in the glands of the breast. The case which they

studied originated in the axilla as a small, red, moist spot, which

gradually enlarged and in four years' time extended almost to

the nipple and arm. Improvement followed x-ray treatm.ent,

after which sections were taken for microscopic examination,

which showed that the process was a primary squamous car-

cinoma arising in the skin and expending to the axillary lymph

nodes. The authors were unable to state what the nature of

the primary skin affection is but give it the name of ''dermatitis

epithehalis circumscripta chronica eczemiformis.

"

The conclusions of Jacobaeus, based upon a study of three

cases, have influenced many writers on the subject of Paget's

disease. His explanation of the nature of the disease does not

seem warranted in view of our present knowledge, both clinical

and pathological. Jacobaeus concludes that Paget's disease is

carcinomatous from the beginning, and arises in the gland epithe-

lium of the ducts. The changes in the skin are due to proHfer-

ation, and extension into the skin, of cancer cells originating from

glandular epithelium. The Paget cells are not locally degenerated

epithelial cells, but metastatic cancer cells, and similar changes

occur when the usual form of adenocarcinoma ulcerates through

the skin. The late appearance of a cancer points to the benign-

ancy of the primary affection, and is due in part to obstruction to

the growth of the tumor exerted by the connective tissues and

possibly the striated muscle. A direct connection between the

Paget cells and the cancer cells was traced in two cases; this

fact is substantiated by the fact that Paget's disease begins at

a place where its primary origin can be traced back as well to
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gland epithelium as to the skin, for it arises where the ducts

empty, and here the epithelium is modified.

Schambacher does not agree with the view that Paget cells

represent locally degenerated cells of the skin; rather he regards

them as not arising in and having nothing in common with

the epiderm. He states that the cells of the epiderm and Paget

cells differ in many ways; they are separated sharply from

one another, the Paget cells do not possess intercellular spines,

and do not show the arrangement of squamous epithelium. He
says the process is carcinoma from the beginning; it extends

to the skin, causing compression and death of the epidermal

cells, first attacking the lower layers. He explains the process

by assuming that the cancer arises in the nipple, then extends

to the skin and ducts, and finally blocks off the latter, causing

the dilatation found in most cases.

Ribbert also regards the cancer in the ducts as the primary

process. He did not find any tendency of the Paget cells in the

skin to infiltrate the subcutaneous tissues and form a malignant

degeneration. He noted in only a few places a connection

between the Paget cells and the carcinoma.

V. Winniwarter believes it to be a special form of skin cancer

with a characteristic course, and its relative benignity allies

it to ulcus rodens, and states that these two rare forms mingle

with each other and with other flat skin cancers and lead to

numerous misunderstandings.

Kyrle also assumes that the breast tumor is the primary

affection and the Paget cells in the skin represent the regionary

metastases, the cells spreading in the lymph channels in a retro-

grade manner, i. e., toward the nipple. This form of extension

of a breast cancer is only a deviation of the type of extension

seen in the lenticular form of cancer and in cancer en cuirasse.

Kyrle concludes that Paget's disease has no common pathological

and anatomical basis, for in one case a squamous-cell carcinoma

may be present, in another a cyHndrical cell or gland carcinoma,

indicating that the disease may originate respectively in the

nipple, the milk ducts or the parenchyma of the breast.
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Hannemuller and Landois lay great emphasis upon the dif-

ferent morphology of the Paget and the cancer cells. They

contrast the difference in size and staining properties, and state

the two cells differ in type as much as is possible for any two

varieties of cells. They think a retrograde metastasis must be

assumed to account for the presence of these cells in the skin,

but believe it is difficult to explain why only the squamous

epithelium has received the invasion of cancer cells, while the

underlying connective tissues remain free. They conclude, as

the Paget cells only occur w^here the chronic granulation tissue

comes in contact with the skin, that the latter is largely respon-

sible for the changes induced in the cells, and that in consequence

of the long-continued secretion on the ulcerated surface, the

cells become so injured that a swelling of the protoplasm results

through alterations in osmosis and diosmosis, finally causing

the typical Paget cell.

Hirshel believes with other German authors, that cancer is

primary.

M. B. Hartzell brought the number of cases reported in

extra-mammary regions up to 18, including one of his own, which

occurred on the arm in association with a nevocarcinoma.

From personal communications with Dr. Hartzell we learn that

he strongly favors the primary origin of Paget's disease, and

controverts the assertions of Jacobaeus and others as to its

secondary nature.

Surgeons in this country who have expressed their views

comparatively recently on this subject include J. B. Murphy

and Wm. L. Rodman, both of whom look on Paget's disease as

a secondary condition, the former, Murphy, frankly siding with

Jacobaeus and his school in stating that the skin changes arise

in primary duct cancer in response to an irritating discharge

from the milk- ducts, causing irritation and subsequent ulcera-

tion of the nipple, and he calls it Paget's cancer instead of Paget's

disease. We have already given Hartzell's present views.

Stelwagon assures us in a personal communication that, like

Hartzell, he is a firm adherent of the primary and distinctly

Am Surg 25
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independent nature of Paget's disease as is Sequeira, and Knowles

takes the same view, while Ormsby states that the connection

between it and malignant breast disease is not settled, but

that most authorities look on Paget's disease as benign and pre-

cancerous. He has had three cases extra-mammary in location.

Pathology. The descriptions of the pathological changes

found in Paget's disease have almost without exception been

uniform in character. The differences in opinion consist in various

views as to the cause and origin of the affection rather than in

the histologic manifestations of the disease. The characteristic

changes described when it occurs in its common site comprise

alterations in the skin and corium, and what are probably

secondary changes in the milk ducts and glands of the breast,,

and of these, the greatest interest and speculation has centered

in the peculiar appearance of the epiderm, and the question as

to its primary or secondary occurrence,.

The changes consist in a thickening of the skin caused largely

by proliferation and growth downward of the rete mucosum,

the cells of which, however, do not exhibit invasive tendencies,

a fact particularly emphasized by practically all writers on the

subject. The interpapillary bodies themselves are thickened

and present a rounded appearance and in some cases encroach

upon the papillae to such an extent that they are almost oblit-

erated. The epithelial cells in this layer are the seat of the

changes which give to the disease its peculiar character. Begin-

ning probably in the prickle cells, and extending gradually to

the basal and then to the more superficial cells, the disease

produces a peculiar swelling and vacuolation. The cells are

greatly increased in size, the protoplasm is clear or finely granu-

lar, and the nuclei are large, vesicular and show many irregular

mitotic figures. As the process advances almost the entire

thickness of the epiderm becomes involved, and only an occa-

sional normal cell is seen. The degeneration of the prickle

cells becomes so complete that their characteristics are lost.

Keratin formation, intercellular spines, and fibrillation cannot

be demonstrated in the cells which have undergone vacuolation.
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This fact has been used by some writers to indicate that the

Paget cells are not derivatives of the epiderm. It seems more
rational, however, in view of their regular distribution in the

rete, and the absence of characteristics of gland epithelium, to

assume an alteration in the cell characteristics by which they

lose their innate peculiarities,' than to explain their presence

by a process of metastasis unlike that observed in any other

form of breast cancer. The superficial layer of squamous cells

is frequently preserved in certain areas, and shows the usual

characteristics of keratinization. Unna describes other forms

of cells in which the appearances are modified by resistance of

the hardened outer layer, as in the upper layers of the rete, also

the changes due to compression of neighboring cells, develop-

ment of '^encysted" cells, etc. In more advanced stages of the

disease ulceration results in a disappearance of the epiderm,

so that the inflammatory tissue produced in the corium is exposed

and forms the base of the ulcer. The edges of the lesion exhibit

in sections under the microscope an abrupt change from the

normal to the diseased epiderm.

The inflammatory reaction, or as some believe the initial

manifestation of Paget's disease, consists in an intense cellular

collection, which appears under the epithelial layer in the corium,

or to a lesser extent about the ducts and acini, which subse-

quently undergo proliferation of their epithelial cells. The

infiltration for the most part consists of round cells, although

many plasma cells and a lesser number of connective tissue

cells and leukocytes are noted. Unna speaks of this as a pure

plasmona which acts as a bulwark. The zone of reaction seems

to vary in accordance with the skin changes. We have noticed

the most intense reaction in those cases in which Paget's disease

is most advanced, and when ulceration arises the cellular infil-

tration reaches its maximum. It, too, is sharply bounded by

the edge of the lesion. Many new bloodvessels with thin walls

and resembling those found in granulation tissue are met with,

in fact the entire process has been Hkened to that seen in a

granulating wound.
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The superficial milk ducts contain a large number of cells

in a stage of active proliferation, and in some instances the

duct becomes filled with epithelium. Occlusion most likely

occurs near the nipple, for cyst formation is frequently seen,

the dilated duct being filled with debris, degenerated epithelial

cells and fat droplets. The epithelium itself shows the changes

occurring in any actively proliferating process. Som.e writers

have described changes similar to those noted in the skin, and

have traced a transition from one cell to another. In our cases

we have encountered cells with clear protoplasm and presenting

an appearance somewhat resembling the Paget cell, but it must

be remembered, however, in many breast tumors both benign

and mahgnant, large, clear, apparently vacuolated cells are

met with and that these conditions are regarded as evidence

of an active epithelial hyperplasia. The transition between

the so-called Paget cells of the skin and the cells in the ducts

or in the cancer has been traced by a few writers. The majority

of observers have not noted such transition forms. In other

cases, and particularly in extra-mammary Paget's disease, the

extension of the process from the skin to the lining cells of the

ducts, glands or folKcles has been observed. In serial sections we

have been able in one case to trace the ducts to their point of open-

ing, at which site the superficial epithelium has been the seat of

Paget's disease, but transitional forms or the extension of Paget

cells from the skin to the ducts could not be demonstrated.

Finally the epithelial hyperplasia becomes so active in the

smaller ducts and acini that the cells break through the wall

and infiltrate the breast stroma as a malignant tumor.* As

pointed out by Duhring, this process usually is met with in

the ducts one or one and one-half inches from the nipple, a

fact which we were able to corroborate in two of our cases.

The malignant tumor, which develops in the majority of

cases, springs from the epithehum of the ducts, less frequently

from that of the acini, and rarely from the cells of the epiderm.

There are undoubted examples of Paget's disease in which this

latter type of degeneration has occurred, resulting in a squamous-
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cell carcinoma, and this fact in itself supports the opinion that

the disease is not primarily a duct cancer, but a precancerous

condition. The carcinoma originating in gland or duct epithe-

lium resembles the type usually encountered in the breast, viz.,

adenocarcinoma or scirrhous carcinoma. These and other patho-

logical characteristics are described in the studies of our cases

which are appended and, with the interpretations which are

placed upon them by other authors, are included in the review

of the literature.

When we come to consider the arguments for and against

the primary nature of Paget's disease, we find, as mentioned

elsewhere, a great divergence of views. Many surgical authori-

ties have been converted to the view that it is a secondary

process by the articles of Jacobaeus, Schambacher and

Ribbert, which are in effect a return to the views held by

Thin. The reasons for this view are based primarily upon

the very frequent association of breast cancer with Paget's

disease when it comes to histological examination. Also the

superficial changes in the milk ducts, and the apparent connec-

tion of these with the diseased areas in the epiderm, and the

changed appearance of the cells occupying the rete from that

of the prickle cells, which give them to some observers a resem-

blance to cancer cells and the cells in the lactiferous ducts, and

which lead these observers to identify them as metastases.

Other writers, who also uphold the view of the secondary nature

of Paget's disease, regard the edematous cells in this region as

prickle-cells which have lost their characteristics by reason of

the irritating discharge from the milk ducts, or by reason of

diosmosis and osmosis from prolonged contact with the secre-

tions bathing the ulcerated surface. These writers sharply

distinguish between cancer cells and Paget cells. Jacobaeus

claims in one case to have recognized cells identical with Paget

cells in ulcerating scirrhus, where carcinoma cells substituted

the epithelial cells.

As against their views and supporting the conception of

Paget's disease as an independent and more or less unique skin
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disorder is a mass of clinical and pathological evidence which

the above-mentioned authors disregard or misinterpret. Cancer

of the breast is common while Paget's disease is rare. Speese

has examined 450 cases of breast tumor in the University Hos-

pital service of which two were Paget's. Oldekop had three

in 250 cases. Guleke had 7 cases in 782 breast tumors. The
common testimony of surgeons of large experience is that they

have seen not more than one or two cases. Paget's disease may,

and often does, exist on the breast for many years. Such is not

the history of malignant disease of a glandular type. There are

cases on record in which no cancer in the parenchyma has

developed after many years. There are cases in which squamous

carcinoma has developed from long-standing Paget's disease

and then pursued its characteristic course. Paget's disease

develops in many other regions, and while it occurs by pref-

erence on areas rich in surface glands, it arises and pursues

its usual course on such regions as the buttock, the nose,

the neck, and the axilla. As regards the histological appear-

ance, it does not resemble that found in any region where

an underlying carcinoma frankly ulcerates through the skin.

We could not confirm Jacobaeus's unsupported observation in

this respect, after study of a large series of ulcerating cancers

of the breast and other organs. We agree with those authors

who find no resemblance between Paget's cells and cancer cells;

nor have we been able to trace transitional forms from the

cancer cell to the Paget cell. The absence of a direct invasion

downward of the corium by the Paget cell is against its being

of a malignant or metastatic nature. The development of

squamous carcinoma in this and other locations is another

argument against its secondary nature and strongly in favor

of its classification as a precancerous lesion wherever it arises.

We believe that the key to the solution of the problem

as to whether the disease is primary and spreads from above

downward, or secondary and proceeds from below upward, is

provided by the study of cases occurring elsewhere than the

breast, where the question of irritating discharges and metas-
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tases from deep glandular cancers can be eliminated. It is

significant that dermatologists, who have had almost a monopoly

of such cases, while they may differ among themselves as to

whether Paget's disease is in itself precancerous or malignant,

are almost a unit in regarding it as a primary lesion.

Treatment. Little heed be said as to the treatment except

that which is summed up in the words ''radical operation."

The presence of malignant disease has been shown in the great

majority of cases, and the impossibility of predicting its absence

in any case. Tumor is absent in many cases clinically in which

the microscope shows that infiltration has already occurred.

These facts need only to be mentioned to indicate the impor-

tance of an early and complete operation. The treatment by

:r-ray has been disappointing in that, while the superficial lesion

may be healed, the deeper mahgnant process progresses. The

x-YSiy has proved of great benefit in some extra-mammary cases

in the breast, where the location or the extent of the affection

did not permit of its radical extirpation.

CONCLUSIONS.

1. Paget's disease of the nipple is a primary affection begin-

ning in the cells of the rete Malpighii, potentially malignant,

although lacking the ordinary characteristics of malignant

disease.

2. It is identical with the disease known under the name

of Paget occurring in other regions of the skin and mucous

membranes.

3. It is commonly, although not invariably, followed by glan-

dular carcinoma in the underlying breast tissue.

4. It is precancerous in the sense that it induces epithelial

changes in the superficial milk ducts and acini, which are fol-

lowed by carcinoma. Occasionally, although rarely, it is fol-

lowed by squamous-cell carcinoma of the nipple.

5. The disease is characterized by edema and vacuolization

of the prickle-cells, thickening of the rete, and active mitosis,
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also by an inflammatory reaction in the corium and a secondary

hyperplasia in the milk ducts.

6. It is sharply differentiated from true eczema and scirrhous

carcinoma ulcerating at the nipple, and should not be confused

with superficial mietastases of diffuse cancer situated near the

skin.

7. The accompanying tumors of the breast and the regional

metastases resemble the type of breast cancer usually encoun-

tered. When the tumor originates in the skin, it infiltrates and

metastasizes in the form of squamous carcinoma.

8. The common association of cancer in the breast with Paget 's

disease demands as the treatment for Paget's disease the radical

operation which is practiced in breast cancers in general.

The histories of the cases of Paget's disease studied by us are

appended. Also a case of one type of ulcerating scirrhus, which

simulates it:

Case I.—S. F. (Presbyterian Hospital, January 7, 191 5, Dr.

J. H. Jopson), aged sixty-seven years; no history of neoplasm in

family; mother of three children; mastitis in right breast during

lactation. Present trouble began seven months ago in left breast

when she noticed a little sore on nipple which dried up at first

when powder was applied. Later no healing possible and would

bleed.

Physical Examination. Elderly female, rather well preserved

for her age. General physical examination negative. Left nipple

twice as large as opposite due to ulceration; nipple inverted,

ulceration | by f of inch, shallow crater formed by erosion in

centre. The areola is healthy, no underlying induration in

breast. No palpable axillary nodes. Ulceration epithehoma-

tous in appearance, pink in color, covered here and there with

islands of new-formed, bluish-white epithelium. There is a

constant exudation of serum. No pain or burning, two small

capillary nevi on breast. Operation—Halsted. No enlarged

axillary nodes found. (Fig. i.)

Pathologic Examination. 5781 : Specimen consists of a breast,

pectoral muscle, and axillary lymphatics. The nipple is slightly
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inverted, bright red in color and presents a superficial ulcera-

tion which is covered by several minute whitish areas resem-

bling epithelium. The skin overlying ,the breast is normal.

The areola is sHghtly pigmented and two small capillary nevi

are noted on the surface some little distance from the nipple.

Section through the central portion of the breast shows that

the tissue immediately beneath the nipple is denser than normal,

but does not contain any of the gross evidences of malignant

degeneration. The breast elsewhere shows a moderate degree

of fibrosis occurring in the midst of a diffuse fatty overgrowth.

In a few places this fibrous overgrowth is very dense and occurs

in the form of small round nodules. The axillary lymphatics

contain a few enlarged lymph nodes which are apparently

normal.

Microscopic Examination. Sections taken through the nipple

and the tissues beneath show a stratified squamous lining cover-

ing the skin and the nipple; this is normal for the most part,

but as the region of the nipple is approached the character of

the epithelium changes. The epithelial lining suddenly becom^es

thicker, the interpapillary bodies decidedly broader than normal

and extend deeper into the corium than the adjacent normal ones.

The most pronounced changes are encountered in the epithelial

cells. These throughout the entire extent of the epidermis are en-

larged, clear and vacuolated in appearance (Fig. 5). The nuclei of

the cells are enlarged and swollen and in many, irregular, mitotic

figures are to be seen. The condition of vacuolation has resulted

in a disappearance of the intercellular spines in many of the

cells; they are to be seen in the more superficial portion of the

skin and particularly where the condition of vacuolation is

less marked. While the entire thickness of the skin in some

places is the seat of this condition (vacuolation), in other areas

only the basal cells are involved and here keratinization of the

overlying epithelium is well marked. Immediately beneath

the skin is an inflammatory reaction which extends through

the corium but only where it is covered by epiderm the seat of

Paget's disease. In those situations in which a normal area of
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epiderm is encountered the subepithelial inflammatory reaction

abruptly ceases to exist. The reaction consists of newly-formed

bloodvessels with thin walls, surrounded with leukocytes, plasma

cells, and spindle connective-tissue cells.

Fig. 4.—Histological appearance in case of diffuse scirrhus shown in Fig. 2.

Normal skin and emboli of cancer cells in lymphatics.

Fig. 5.—Case I. High power photomicrograph of the skin, showing vacuo-

lation and mitoses of cells in the prickle layer.

The sections taken through the milk ducts immediately beneath

the nipple show several which are normal and others which are

markedly altered in appearance (Figs. 6 and 7) . In the latter the

epithelial lining has become heaped up so that in some instances
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the duct seems almost solid in appearance. In others the hyper-

plastic epithelium has caused an appreciable increase in the

Fig. 6.—The squamous epithelium of the skin is the seat of Paget's disease,

there is no involvement of the duct epithelium.

Fig. 7.—Dilatation of milk ducts and hyperplasia of the lining epithelium

with a tendency toward infiltration of the stroma.

caKbre of the duct and widening of the lumen. The epithelium

is columnar, the cells contain granular protoplasm and the
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nuclei show many mitotic figures. In some instances, the ducts

can be traced directly to the opening in the nipple. Here

the superficial epithelium is the seat of Paget's disease, but

typical Paget's cells do not extend into the mouth of the duct

nor does the epithelium lining the duct take on the characteristic

changes of Paget's disease. About the ducts the seat of the most

intense epithelial hyperplasia and to a less extent about the

acini, an inflammatory reaction similar to that beneath the

skin is encountered. The changes described are found in the

ducts immediately beneath the nipple, there is no tendency

toward a breaking through of the elastic membrane of the duct.

The epitheHal hyperplasia extends to the ducts situated 3 and

4 cm. beneath the nipple. Many of these are dilated, forming

cysts containing a homogenous structureless material and fat

droplets. The epithelial lining in these cysts in some places has

disappeared apparently by pressure atrophy, and in others is

low and flat in appearance. In many of the ducts in this situa-

tion (3 cm. from the nipple) the epithelial proliferation is no

longer confined to the duct itself and outgrowths of sohd plugs

of epithelium are formed in the surrounding tissues. The first

evidence of malignant infiltration is noted in a duct situated i

cm. from the nipple, the change is more pronounced, however,

in the ducts and acini situated deeper in the breast. In the

surrounding breast tissue there is no evidence of malignant

degeneration but the glands are numerous and contain prolif-

erating epithelium such as is encountered in the adenomatous

type of chronic cystic mastitis. The lymph nodes are unchanged.

Summary. The changes found in the skin are characteristic

of Paget's disease. The inflammatory reaction, the hyperplasia

within the ducts and the final malignant degeneration corre-

sponds to the series of changes seen in other cases. The case is

noteworthy in that the connection between the superficial skin

changes at the point of opening of one of the ducts could be

traced. In this situation there is no indication of a substitution

or metastasis of the hyperplastic duct epithelium into the epider-

mis as has been suggested by many writers, and, on the other
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hand, the Paget cells in the epidermis are not found in the ducts

or in the acini. The case confirms the view that Paget's disease

begins and is limited to the epidermis and that the cancer is

secondary and is induced by the primary disease of the skin

which in some unknown manner prepares the ground for a malig-

nant degeneration.

Case II.—Mrs. J. S., aged fifty years, patient of Dr. C. H.

Frazier. The patient is the mother of four children. There is

no history of a neoplasm in the family. . She was admitted and

operated on for an umbilical hernia. During her convalescence

she complained of pain in the left breast, when an examination

revealed a reddened condition about the nipple. The surface was

covered with scales and was constantly bathed in a thin, watery

secretion.

Amputation of the breast was performed and was followed by

recurrence in two years, for which several other operations were

performed, death resulting four years after the first operation

from extensive metastasis.

Pathologic Examination. Specimen consists of a breast with

underlying pectoral muscle and axillary lymphatics. The skin

surrounding the nipple is red, covered with crusts, not infiltrated,

the nipple is not retracted. The area of dermatitis is circular

in outline and about two inches in diamieter. Cross section

through the breast, including the nipple, shows a fibrous over-

growth, but no distinct tumor formation immediately beneath

the nipple. In the upper and outer quadrant of the breast is

a hard, nodular mass, 3 cm. in diameter, which on section is

dense and white in color. The surrounding areas of breast

tissue show slight, fibrous overgrowth. In the axilla several

enlarged lymph nodes are present; they possess the same

characteristics as the hard tumor already described.

Microscopic Examination (Figs. 8, 9, 10, and 11). Section of the

skin taken from the region of the nipple shows the greater portion

of the epidermis to be transformed by a process which has caused

pronounced vacuolation of the cells. The greatly enlarged cells are

clear or slightly granular in appearance, the nuclei vesicular and
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exhibiting many mitotic figures. In a few areas intact portions

of epidermis appear between areas the seat of these changes,

and in these situations the line of demarcation is fairly sharp

and only a few of the basal cells are vacuolated. The cells

m I'
Fig. 8.—Case II. The entire epiderm is involved, the cells enlarged and

vacuolated.

Fig. 9.—Section from the tumor.

immediately above appear unaltered and intercellular spines

are demonstrated in the prickle layer. In the epidermis the

seat of the most pronounced transformation, all the cells are

similarly changed and there is no distinction between the cells
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until the superficial layer is encountered where keratinization

is noted. In the corium is a diffuse reaction consisting of leuko-

cytes, plasma cells, and many capillaries. The enlargement and

Fig. 10.—Metastasis to axillary lymph nodes.

Fig. 1 1
.—The epiderm under high power, showing characteristic vacuolation

of cells.

swelling of the interpapillary processes has resulted in the occlu-

sion and compression of the papillae and in a few places has

caused an apparent cutting off of the papillae so that they seem
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to be included in the skin. In the tissues beneath the nipple

a moderate dilatation of the ducts and hyperplasia of the Hning

cells is met with. The opening of the ducts at the nipple could

not be demonstrated. The adjacent tissues contain large

numbers of acini surrounded by round cells, but no evidence

of mahgnant infiltration. The nodule in the upper and outer

quadrant of the breast shows a definite carcinomatous process.

Many acini, lined with cuboidal epithelium and altered in shape

by reason of pressure of the fibrous stroma, are present. In

other areas the tendency toward acinar formation is lost, and

here the cells exist as small clusters containing a clear, almost

transparent protoplasm and deeply-staining nuclei. In the

fibrous stroma a round-cell reaction is noted. The axillary lym-

phatic nodes contain cells resembling those found in the breast

tumor, the condition representing a metastasis.

Summary. The case is to be regarded as Paget's disease of

the nipple, with secondary carcinoma of the breast. The epithe-

lial hyperplasia in the ducts resembles that observed in other

instances. The case is of interest in that the carcinoma developed

some distance from the nipple and ducts, contrary to most of

the other cases observed by us, in which the superficial ducts

or acini showed malignant degeneration.

Case III.—Mrs. G., aged sixty-three years, patient of Dr. Geo.

M. Laws. The right nipple had always been smaller than the left,

had been divided into two parts by a shallow cleft since birth and

was always sensitive. The family history was negative as regards

malignancy. She was the mother of four children and nursed

three of them. In February, 191 1, she noticed a little moisture

in the centre of the cleft. Two months later a tiny scale formed,

the latter condition becoming progressively larger. In January,

191 2, the cleft had widened, the nipple became flattened and

ulcerated. This condition persisted until the time of examina-

tion, November 25, 191 2, or twenty-one months after the begin-

ning of the disease. The nipple was found to be entirely absent,

there was a shallow ulcer 2 cm. in diameter with reddened edges,

although the surrounding skin was normal. There was a chain
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of pea-sized nodes along the border of the pectoral muscle. The
breast elsewhere presented no distinct pathological changes.

The ulcer and the surrounding skin were removed under local

anesthesia, and upon the report of Paget's disease, radical

operation was performed. There had been no recurrence or

other disturbance when the patient was last seen, May 4, 191 5.

Pathological Examination (4371). The specimen consists of a

shallow ulcer measuring 2 cm. in diameter and 0.5 cm. in thick-

ness, it is surrounded by an area of skin which presents no gross

pathological features. The subcutaneous fat is unaltered.

Microscopic examination show^s remnants of the epidermis,

w^hich for the most part has disappeared and its place is occupied

by a mass of inflammatory tissue. The latter is represented by

large numbers of leukocytes, plasma cells and newly-formed

bloodvessels and extends a short distance into the subcutaneous

tissues and parallel to the entire surface of the skin ulceration.

In the sections in which the epiderm is preserved, it is found

to be the seat of noteworthy changes. The cells of the basal

layer, and to a much less extent in the superficial layers, present

a condition of marked vacuolation, the cells being in some cases

two or three times the size of the ordinary cell. The nucleus in

some instances has disappeared, in others it is enlarged and

irregular in appearance, in other cells mitotic figures are present.

While some of the cells are clear the protoplasm in others has

a granular appearance. Where the vacuolated condition is well

marked a thin outline denotes the cell limits and intercellular

spines cannot be determined. These appear, however, in the more

superficial layers of the epidermis. In the subcutaneous tissues a

downgrowth of epithelium from the epiderm or an infiltration of

•epithehum from other sources cannot be demonstrated (Fig. 12).

In one area one of the superficial milk ducts is encountered, it

is surrounded by an intense, round-cell infiltration, resembling

that seen in the skin. The epithehum in the duct is hyperplastic

and has undergone desquamation, so that the duct is partially

filled with cells, a few of which contain clear protoplasm and

resemble somewhat the Paget cells of the epiderm. The elastic

Am Surg 26
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tissue surrounding the ducts is preserved and the proliferative

epithelium has not infiltrated the surrounding tissues. An
occasional acinus is seen, the epithelial lining has undergone

proliferation, but the surrounding tissue does not contain as

intense an inflammatory reaction as was noted in that surround-

ing the ducts. The examination of the breast tissue removed

at the second operation, and the lymph nodes does not show any

changes suggestive of those already described. The breast is

the seat of involution, the epithelium in the region adjacent ta

the nipple is normal.

Fig. 12.—Case III. Vacuolation of the cells indistinctly seen. Slight

dilatation of ducts present, but no infiltration of epithelium into stroma.

Summary. The histological study shows the characteristics of

Paget's disease with the usual changes in the skiri epithelium

accompanied by an inflammatory reaction beneath. The

surrounding breast tissue shows no evidence of malignancy;

diagnosis, therefore, is that of Paget's disease, which has not

produced a definite carcinomatous process, but has provoked

proliferation in the duct epithelium, which in time would

probably become malignant.

Case IV.—This case was submitted for study by Dr. William

C. Clarke. S. S., aged fifty-three years, had a lactation mastitis

some years before the development of an eczema about the
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nipple, which persisted for two years, until the nipple was

destroyed. There was an indefinite mass situated in the upper

and outer quadrant of the breast. An area around the nipple

was red and weeping without any significant loss of tissue. There

were also several small cracks and the surface was covered with

scales. This condition alternately dried up, then became fissured

and bleeding. A mass was noted in the breast three weeks

before operation, but could not be demonstrated in the gross

specimen.

Microscopic examination (2441). A section taken through the

area of involved skin and extending well into the underlying tissues

shows considerable thickening of the epidermis. The interpapil-

lary processes are elongated and broadened. The epithelium

shows numerous enlarged and vacuolated cells, the protoplasm

of which for the most part is granular although in some places

it is clear. The nuclei are enlarged and swollen in appearance

and contain numerous mitotic figures. In the corium a very

extensive inflammatory reaction is seen; this is associated with

the formation of many new bloodvessels. The round cells

extend into the papillae and into the epiderm itself. Evidences

of epithelial h>7)erplasia are found in the ducts but not to the

excessive degree noted in our other cases. A moderate cellular

reaction appears about the ducts. Evidences of malignant de-

generation are encountered in an area just beneath the skin and

extending for a considerable distance into the dense fibrous

stroma of the breast, the process apparently extending from

below upward. The epithelium just above the area of maligrant

degeneration has disappeared and its place is occupied by a

mass of inflammatory granulation tissue; the epithelium in

the vicinity does not show the picture of Paget's disease.

The case represents Paget's disease with the usual changes in

the skin, corium, and ducts. It appears that the superficial

ulceration is caused by the extension of the malignant area

upward rather than by the action of the Paget's disease.

Case V.—Specimen wassent for study by Dr. William C. Clarke.

The only available history stated that the breast was removed
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with the overlying skin and that some superficial excoriations

existed for at least two inches about an atrophic nipple. The
glandular tissue of the breast was atrophic and largely replaced

by fat.

Microscopic examination (447) of the skin in the region of

the excoriation shows areas of intact epidermis which abruptly

undergo the characteristic changes of Paget's disease. This

transformation consists of vacuolation of all the cells of the

epidermis with a relative widening and slight dipping down of

the interpapillary bodies, and an infiltration of leukocytes,

plasma cells and the formation of many new bloodvessels in the

corium. In many areas the epidermis has disappeared, so that

the granulation tissue described, covered with a narrow zone of

necrotic tissue, is exposed. The zone of inflamimation is more

extensive than in m.ost of the cases studied. It extends deeper

into the underlying tissues and to a sKght extent beneath the

sound skin. The intense reaction is probably due to the exten-

sive loss of epiderm. The epitheHal proHferation is pronounced

in the superficial ducts and in the acini. In both the ducts and

acini solid plugs caused by this hyperplasia are encountered,

but a breaking through of the elastic membrane surrounding

the ducts does not appear until the ducts situated about 3

cm. from the skin are examined. In this region a carcinomatous

process becomes well marked and the fibrous stroma is invaded

by atypical acini and irregular aggregations of rather large

columnar cells containing large, deeply-staining nuclei and

granular protoplasm. Active hyperplasia is indicated by the

irregularity in size and shape of the cells and by the presence

of numerous mitotic figures.

The case is characterized by the usual picture of Paget's

disease, which has produced destruction of the skin in some

areas. The ducts are the seat of hyperplasia of the lining cells

which has produced a definite picture of cancer in a region where

the cells have broken through and invaded the stroma.

Case VI.—E. R., aged fifty-one years, a patient of Dr. W. L.

Rodman, gave the following history: Five years ago a stabbing
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pain was noted by the patient in the right breast. This has con-

tinued off and on ever since, and in January, 19 13, she first

observed a small scab. One year previously a reddening to the

outside of the right nipple began and the scab followed in the

site of the reddened area. There has never been any discharge

from the nipple. Two years later the reddened area extended

all the way around the nipple which was slightly eroded and

inverted (Fig. 3). The appearance of the breast and the clini-

FiG. 13.—Case VI.—Section through nipple in an ulcerating scirrhus. The
squamous epithelium is unchanged, the underlying tissues infiltrated with

cancer.

cal history in many respects sugges'ted Paget's disease. The
microscopic findings (1375), however, did not confirm this diag-

nosis but revealed, in sections made through the nipple, that

the process consisted of an infiltration of atypical acini. These

grew from below toward the surface and gradually involved the

epiderm in which acini can be found (Fig. 13). The changes

in the skin represent merely an ulceration secondary to an

infiltrating carcinoma and bear no resemblance to the micro-

scopic characteristics of Paget's disease.
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CONSERVATIVE OPERATIONS IN CYSTS OF THE
BREAST

By frank E. bunts, M.D.
cleveland, ohio

At the last meeting of this Association the surgical treatment

of cysts of the breast received somewhat extended consideration

both in the splendid paper presented by Drs. Greenough and

Simmons, and in the valuable discussion which that paper

evoked. I must confess that the general trend of opinion

expressed at that time somewhat startled me, as it was apparently

so much at variance with the method which I had ordinarily

pursued.

In general, I think, the impression obtained was that since a

certain number, variously estimated by different writers, of cases

of cysts of the breast wxre followed by carcinoma, and since

women were becoming more keenly alive to the importance of

all breast tumors and of their prospective relation to carcinoma,

and therefore more willing to submit to extensive operations,

the truly conservative treatment was amputation of the entire

breast and possibly removal of the axillary contents at the same

time.

It is not my purpose to go into a consideration of the various

types of cysts of the breast, for it is difficult and often impossible

to differentiate them before operation, and even afterward, in

some cases. The position taken by most, was that it was a dan-

gerous matter to simply remove a cyst and then remove the

entire breast subsequently if the growth proved upon patho-

logical examination to be malignant, and therefore the radical

operation became the truly conservative one.
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I am not aware that it has as yet been definitely estabhshed

that the cyst is the cause of the cancer, but rather that cancer

is present in a certain number of cases in which a cyst has

developed. Just as chronic mastitis and the changes in the

breast due to non-functionating seem to predispose in a certain

number of cases to carcinoma, so do we find that they predispose

also to the development of cystic mastitis. We know, too^

that a very considerable number of breasts will develop car-

cinoma without any predisposing cause which we have thus

far been able to establish.

It was with these thoughts in mind, and a feeling that the

sanction of this Association to the doctrine that cysts of the

breast demanded total amputation was frought with unusual

danger and hardship to women if it became the rule of action

of those whose clinical experience would not allow of making

exceptions, that I took up the study of the cases of this disease

occurring in the practice of my associates, Drs. Crile and Lower,

and myself.

Among a series of 648 operations upon the breast for every

kind of disease, there were recorded 68 cases of cysts of the breast,

nearly 10 per cent. These 68 represent all types of breast cysts

without further classification. Many of them occurred among

ward charity patients difficult or impossible to trace, so that

we succeeded in getting but 55 replies from letters sent both

to patients and attending physicians, and yet the significant

fact was, that in not one of the 55 replies was there the history

of the subsequent development of cancer. It is true that in

5 cases amputation of both breasts was performed and in 15

amputations of one breast, leaving 48 in which only a partial

amputation or excision simply of the cyst was performed. In

13 of the amputations, the pathologic diagnosis of cystadenoma

was reported, in 3 multiple cysts, and in 3 simple cysts, without

any further explanation, and in i cystic papilloma. The same

diagnoses were made in many of the cases in which only partial

amputation or resection of the cysts was performed, so that

there does not appear on the face of the records any special
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reason for the complete removal as contrasted with the partial

removal. In other words, certain clinical symptoms not easily

defined, and possibly not always well founded, have determined

the more severe and more mutilating operation.

In a general way it has seemed that cases with multiple small

cysts or with the symptoms of diffuse general mastitis .without

palpable cysts were the ones demanding most careful considera-

tion with regard to the question of amputation, while those

presenting single or even multiple well-defined cysts were the

ones in which amputation was least frequent. Nevertheless

it remains true, in my estimation, that each case demands its

own consideration, and I believe that the results in this series,

at least, justifies this conclusion.

The ages of these 20 cases of total amputation varied from

twenty-four to fifty-two years, the average being forty-one

years, while in the remaining cases in which only the excision

of the cyst was done, the ages varied from twenty to fifty-seven

years, the average being slightly over thirty-nine years.

It is perhaps of interest to note the frequency of their occur-

rence with regard to age; in the decade between twenty and

thirty, 10 cases were operated; between thirty and forty, 20

cases; and between forty and fifty, 28 cases, the remainder

being above fifty or else the age not recorded.

Very little information can be gained from these figures except

that more cases came to operation between forty and fifty years

of age, a period commonly accepted as the cancer age, than at

any other time, a period when the changes incident to a chronic

mastitis may eventuate in carcinoma or cystoma, and it does

not necessarily follow by any means that the carcinoma is

developed because of the preexisting cyst, since the other pre-

disposing factors of carcinoma are most apt to be present at this

time.

The statements of patients regarding the duration of the lump

or cyst are notoriously untrustworthy and in this series of cases

the shortest time was one day and the longest eighteen years,

and I still have under observation a patient with multiple cysts
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in both breasts in which operation was refused twenty years ago,

and another in which there has been a sanious discharge from

the nipple for over six years and yet no other present sign of

malignancy exists after this lapse of time.

It is not at all clear in my mind in looking over the record of

these 68 cases that marriage or celibacy, child-bearing or non-

child-bearing has much to do with the occurrence of cysts of

the breast; thus, 48 were married, 18 single, and 2 no record;

and of the 48 married patients 15 had children, 13 had not,

and in 20 there were no records as to this fact.

In considering the advisability or necessity of operation, it

seems to me that we must first of all assume that every female

breast is, potentially, a cancer-bearing organ and that its

early removal would obviate the occurrence of one of the most

dreaded of all diseases, but surely this could not be accepted

as an indication for operation. It has been said that after the

age of thirty years amputation is the conservative procedure.

I confess I am unable to agree with this view. The average

ages of two different groups of these cases were forty-one and

thirty-nine years respectively, and 48 of them were between

thirty and fifty years of age. It certainly would have been a

needless sacrifice to have performed a complete operation in these

cases. Even with the higher appreciation which many women

now have of the dangers that attend the neglect of lumps in

their breasts, we should hesitate to promulgate a mode of pro-

cedure sanctioned by their fears, but bitterly resented as a mor-

tifying mutilation which they are compelled to accept because

medical science has so ruled it. Such a mutilation is no light

thing to a woman in the prime of life, though her fear of cancer

of the breast may prompt her to ready acceptance of it.

The final decision as to whether or not a complete operation

should be performed should, in my estimation, be determined

by the clinical and physical aspects of the tumor and of the

breast in which it is found, and no arbitrary age limit should

be adopted as the determining factor. It is true that in some

cases of partial resection of the breast after the manner of



bunts: operations in cysts of the breast 411

Warren's operation, carcinoma may subsequently develop,

but so it may in any breast, and, until the relation between cysts

and carcinoma is more definitely determined from an etiologic

stand-point, it seems to me that in a large proportion of cases

of cyst of the breast, the partial operation, consisting of the

removal of the cyst with a considerable section of the breast

tissue containing it, is the preferable operation, and that a car-

cinoma occurring in that breast subsequently should be dealt

with in the same manner as if it were an entirely distinct disease.
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DISCUSSION ON THE PAPERS OF STEWART, JOPSON
AND SPEESE, AND BUNTS

Dr. a. J. OcHSNER, Chicago.

I wish to direct your attention to the fact that was shown most
beautifully in Dr. Jopson's illustrations, that in Paget's disease we have
to do with three very distinct forms of epithelial cells : We have the

epithelium of the skin, squamous in type, the columnar epitheHum
of the canals, and we have the glandular epithelium of the acini of

the glands of the breast. Whenever carcinoma starts in any one of these

forms of epithelium we look for the entire course of the cancer to follow

this form of epithelial cell. Some years ago Dr. Abelmann made a
lot of experiments in which he took cultures of various forms of human
cancer and sarcoma and by inoculation found that in seven months,

never short of seven months, and up to a longer time, if the animal

remained alive, this cancer could be inoculated, not transplanted

into a number of different animals and a number of different tissues,

and would produce cancer provided the conditions were carried out

properly, and the cultures from- human cancer would develop the

various animal types. Here we have an illustration of this fact.

Cancer in Paget's disease acts as an atrium from which we do not have
a transplantation, an invasion or metastasis, but we have an inocula-

tion of the other forms of epithelioma, and from that form we can have
all these forms we have seen, scirrhous cancer, cancer en cuirasse, and
continuation of the epithelioma. Ordinarily an inoculation is not

possible after you have an initial cancer because the tissues that come
in contact with the cancer virus will be destroyed by the rapid growth

of the cells as they progress before seven months are past. Therefore

an inoculation is not possible under ordinary conditions, and therefore

the secondary cancer must be a metastasis and not an inoculation.

Where the process is of slow development, however, as in Paget's

disease, inoculation would be possible histologically, and I believe

that is what we have.

Dr. John H. Gibbon, Philadelphia.

In the discussion of the treatment of benign conditions of the

breast in New York last Spring I was among the minority that did not

believe radical operation should be done and have not yet changed

my mind. We are indebted to Jopson and Speese for a great deal of

light on Paget's disease. In regard to the other papers, I suppose

a sense of the fitness of things should make me hesitate to criticize

the presentation of my colleague, Dr. Stewart. But I do so because
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in the first place I am familiar with the operation he details; in the

second place his modesty prevented him offering the great advantages

of this incision and in the third place, the illustrations do not illus-

trate. I believe that praise from one who did not originate the method
will receive more credence than that from one who did originate it.

This incision of Dr. Stewart's impressed me very much and I have

employed it in 47 cases. It has exceeded in advantages all others w^hich

I have employed, and I think it should be said that the access to the

axilla and posterior axilla particularly, an area so frequently neglected,

is better than by any other incision. It is surprising how far down you
can go on the arm. I have been able, wdth whatsoever excision of the

integument, to close the wound in more cases than ever before. The
next advantage of the method is that these patients have less im-

mediate and subsequent limitation of function of the arm and are

spared a painful cicatrix along the anterior axillary border, as well

as a discomforting scar.

Dr. Robert Abbe, New York City.

I believe there is a position for the conservative view^ of this breast

w^ork. We all lean so strongly to the radical that we have forgotten

the possibility of conservative work. I can identify a certain number
of cases of breast tumors where I would refuse to operate and w^ould

condemn the radical operation, yet where another surgeon, of greater

ability and experience might incline to the radical view\ Some years

ago I collected 70 cases of mammary cysts in which I did aspiration,

wdth no recurrence of the cysts, some of the cases extending over ten

years without recurrence; these have still gone on my records, not

one coming back wdth a cancer. The cysts that are as large as a dram

to half an ounce yield a turbid fluid when aspirated with a small

aspirating needle, until dry; years and years afterward there is no

trace of induration or refilling. Occasionally you will find a little

induration left. I then consider it an operative case. Two such cases

occurred in my practice in which I aspirated a cyst and had trouble

later; in one I was conscious I had left a little induration, and here

a second operation was done. In the other case I aspirated a cyst,

lost sight of the patient, and a year later was sent for by an osteopath

who had massaged this breast until a solid mass of cancer had de-

veloped. This case is in no way a reflection on the principle of as-

piration. Once in a while there may be a beginning hyperplasia in

the lining of these cysts; perhaps Nature will take care of that type

of cell in 98 cases out of 100. In the hands of a radical surgeon these

98 patients would lose their breasts.

With regard to Paget's disease, radium treatment has a great
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future. Some years ago a woman came to me with this condition

represented by a small flat erosion of the nipple which I considered one
phase of Paget's disease. On the basis of treatment of epithelioma

of this and other parts I found prompt healing after one radium treat-

ment. Some weeks later there was evident need of a little more
treatment and I prepared for it. She had occasion, however, to visit a
friend in Baltimore who had great faith in a Johns Hopkins Hospital

surgeon and invited her to consult him with the result that within

twenty-four hours her breast was removed. Another case was that of

a little growth on the nipple, indurated, almost the size of a pea,

evidently a growth like an epithelioma on any surface. Radium caused

this to disappear. I have had six or eight such cases. I have plaster

casts of them all; they all disappeared under radium. In one case in

which the entire nipple was a solid mass of this growth there is today

a little fibrous nipple above suspicion, after eight years. Sometimes the

condition goes into the nipple ducts and these melt away also under

radium. Filter out the beta rays for these cases and get down to the

gamma rays. One sees, in older people sometimes, a cancer drawing

in the nipple for four or five years and slowly absorbing the gland.

Those you can take care of best with radium or a:-rays. They are not

the squamous type which invade the lymphatics but an epithelioma-

tous cancer; they start as basal-cell epitheliomata and remain so to

a large extent. The typical Paget's disease suggesting in appcc^rance

an eczematous condition particularly at the nipple with some retraction

and thickening will also melt away under radium.

Dr. Joseph C. Bloodgood, Baltimore.

I would like to join the progressing minority. In the first place,

in regard to Paget's disease hereafter I will send Dr. Jopson my cases.

I wish to bring out this point ; this is one of the best contributions we
have in the American literature. I feel from what little I have seen

from the cases that this peculiar ulceration of the nipple, unless Dr.

Abbe is right in regard to radium, should be treated as cancer. Just

in my experience it has been a positive sign of cancer. We have had

five or six cases; only one we did not treat by radical excision, but in

this one we took off the nipple and a year later Bastenelli, of Rome^
removed the breast for cancer. I think if in the future this disease is

treated as cancer the chances will be better than waiting for the

tumor to develop.

In regard to cysts of the breast, I know these figures pretty well

because they are just about ready to be published; we have had 190

cases of cysts of the breast in the last twenty-five years. In only

60 have we removed the cyst only and among these we knew the result
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in every case; one case developed cancer; the other 59 developed a

few other cysts but still have their breasts. A few have developed

cysts which disappeared spontaneously. One of my own cases de-

veloped cancer two or three years later, not in the scar but in the

lower hemisphere; radical operation was immediately done, and

the glands w^ere not involved.

We are under great obligations to bring this subject forward again

because there is something happening in surgery of the breast which

we must be prepared for. People are coming earlier with lumps in the

breast. In the first place we are seeing things which probably we have

only slightly seen before, conditions or lumps in the breast that when
women waited for months or a year disappeared. They now come to

the surgeon within a week, and you will see a good many lesions of

the breast which formerly disappeared. In the second place, the

microscope is losing its aid to surgery with our knowledge of inter-

preting microscopic sections; it is based, as Dr. Mayo well said, on

dead pathology, on the fully developed mahgnant disease. Now^ we
are getting things earlier. I have taken fifty breast cases to four cities,

New York, Philadelphia, Detroit and St. Louis—I expect to take them
to still others—and submitted them to the best pathologists, giving

the history of the case, the microscopic sections, and in fact as much
as you could give without having the men present at the operation.

These cases have been diagnosed by over thirty pathologists, the

average is about ten, and there is not a single case in which there

is an absolute agreement as to whether the condition is one of cancer

or not. So you might say that one surgeon depending on the reports

from microscopical examination by one pathologist might operate

oftener than if he took the advice of twelve pathologists. That
is an absolute proof that the best pathologists, both general and

surgical, when confronted with a microscopic section will not agree

as to the condition of cancer. For instance, there was a lump of the

breast removed by one of our Fellows which he submitted to eight

pathologists; six said it was cancer, and to do the radical operation;

two said it was benign; he compromised by removing the skin and
a little of the breast. When submitted to the larger group for ex-

amination of the tissue the majority were in favor of cancer; that was
four years ago. Now the woman is perfectly well; if the condition

had been cancer the operation done would hardly accomplish such a

cure. The surgeon is interested in whether a removal of the cyst or

lump will promise a cure. This is my conclusion from seeing these

groups of men in four cities who admitted they felt at the present time

the surgeon should decide for himself on cutting down on the lump,

and from the clinical history, whether or not the condition was malig-
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nant. With the frozen section in the early stage of the disease unless

fully developed cancer, this method of diagnosis would be the least

helpful of all.

Dr. Charles N. Dowd, New York City.

I would like to narrate three experiences that have occurred since

the last year's meeting where the radical operation w^as advocated

for cystic disease of the breast. Tw^o cases were in unmarried w^omen

between forty and fifty years of age; distinct nodules which felt like

cysts, in both were found to have in them inflammatory tissue but no
cancer. We do not see much in the literature or hear much about

cases in which there is an inflammatory lump in the breast of an

unmarried woman of that age. They both contained pus apparently

mixed with breast secretion. It would distinctly have been a great

error to have taken the breast off from either patient. They are

mentioned as an example of the necessity for selection of cases. As
a side issue in one of these cases there w^s the complication that after

the section had been sent to the microscopist and after sewing up the

breast the report came back that it was cancer, the gross appearance,

howTver, did not indicate cancer, hence another examination was

asked for, holding the patient under ether until the report came back.

It was then learned that the section had been transferred. We must

remember that there is a distinct percentage, of frozen section errors.

I believe in frozen section to a certain point but appreciate the op-

portunity for error. A third case was a hairdresser with a lump in her

breast, of six years' duration, which seemed benign. She had had

a friend who had her breast taken off and afterw^ard could not use

her arm, and as it w^as very essential for her livelihood that she retain

the function of her arm she refused to have the breast removed;

I removed the lump, found it encapsulated, and looking on section

like an intracanalicular fibroma. This condition together with the

history of a long duration led me to believe it benign. The specimen

was sent to the pathologist and the wound closed. No frozen section

was obtained. The patient remained under treatment the ordinary

length of time, then went away and after her departure the report

came that the specimen showed cancer. This was truly an embarrass-

ing position. On presenting the specimen together with the history

to other pathologists it was reported to be benign. There are surely

variations in the reports of competent pathologists. In every one of

these three cases each presenting its own difficult problem, it would

have been a real mistake to have performed the radical operation.
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Dr. George W. Crile, of Cleveland.

I have not infrequently seen equally competent pathologists differ

in their interpretation of the same specimen. They recognize a

definite limitation in their science. We must therefore conclude that

pathologic statistics like most other statistics must be held as being

only relatively true.

Dr. Willy Meyer, New York City.

A few weeks ago there came under my care a lady whose father

and mother had died from carcinoma and she had developed within a

few months a cyst of quite some size. I am sure with such a history

every one would have advised a more radical interference. I did the

radical extirpation. The first report on the specimen was that it

seemed to be benign. The pathologist requested more time for

examination; within a few days the report came that in two places

the acini were distinctly filled with epithelial cells which had perforated

their capsule. He diagnosed the wall of the cyst as undoubtedly

beginning carcinoma. The slides were submitted to a second patholo-

gist and he gave exactly the same report. There was no involvement

of the glands, the condition being still entirely local. We must

individualize in these seemingly benign tumors. I cannot place

myself on the basis advocated by Dr. Abbe, even though his results

will undoubtedly induce us to be still more conservative. Besides

I must say that there comes into consideration the psychic element

in the patient. It does not contribute to the quiet of mind to be ob-

liged to be reexamined for a longer period, once or twice or still oftener

during the year.

I think in these cases it is wiser to be a little more radical than

just to aspirate; rather amputate the breast. We have now this

beautiful exposure of Dr. Stewart. Hereafter I think I will do in these

early and doubtful cases no other operation than the one he suggests.

The cosmetic result we can offer our patients is always to be considered.

If with such an operation I can get a scar that will never be exposed,

it is to my mind preferable to aspiration.

One more word regarding frozen section. I think the frozen section

question must be given up. We ought not to rely in any doubtful

case of tumor of the breast on the snap-diagnosis of a pathologist

who sometimes has to make many slides before deciding the question.

The above-mentioned case illustrates this vividly.

Am Surg 27



PHENOMENA OF ACIDOSIS AND ITS DOMINATING
INFLUENCE IN SURGERY

By GEORGE W. CRILE, M.D.
CLEVELAND, OHIO

Life is incompatible with acidity, for not only animal but

plant life as well demands for its continuance an alkaline or at

least a neutral medium. When soil becomes acid it must be

"fertilized" by the addition of alkalies, or it becomes sterile.

Water plants cannot erow in acidulated water, and if the alkalin-

ity of the blood in animals be even slightly diminished, hfe ceases.

It is, however, by the breaking down of alkalies and bases that

energy is produced for muscular action and heat, that is, for

the phenomena of Hfe itself; and the breaking down of alkalies

and bases is invariably attended by the formation of acid by-

products. If the soil, the sea, and the blood must be alkaline

in order to support life, and if the activities of life are constantly

producing acids, by what means are the acid by-products of

energy transformation neutralized? The acidity of the soil

is removed by man by the addition of fertihzing mixtures; the

plants rid themselves of their acid by-products by diffusion into

the soil through their roots; for man, however, a special mechan-

ism of neutralization and elimination is required.

On a priori grounds, one would expect that part of the mechan-

ism evolved in the human body for the elimination of acids

would be adapted to eliminate the gaseous acids and another to

eliminate the acids in solution.

The elimination of gaseous acid—CO2—is obviously principally

accomplished by the lungs. The maximum ventilation of the

lungs is attained by rapid and deep respiration, by wide dilatation

of the nostrils, the bronchioles, and the air vesicles. Dilatation
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of the a] a nasi, of the bronchioles, and of the air vesicles is

governed by adrenin, while the rate and amplitude of respiration

is under the control of the respiratory centre in the medulla.

An increase of CO2 in the body must therefore cause an increased

output of adrenin, and must increase the activity of the respira-

tory centre.

Magnus, Elliott, Cannon, and myself have shown that exertion,

emotion, injury, infection, auto-intoxication, Graves' disease,

strychnin convulsions, injections of indol and skatol, of amino-

acids, of foreign proteids, of placental extract—in fact, all the

activators of the mechanism for energy transformation cause an

increased output of adrenin. We have shown also that all these

activators cause increased acid by-products, both gaseous and

in solution. The adrenal gland is controlled by the brain, and

when the connection between the brain and the adrenals is

severed, or when the function of the brain is depressed or sus-

pended by morphin, then activation of the adrenal gland causes

no increased output of adrenin. Physiologists are now agreed

that the H-ion concentration of the blood governs the respira-

tory centre.

These facts show that the mechanism for the elimination of the

gaseous part of the acid by-products of energy transformation

—

metabolism—consists of the brain, the adrenals, and the lungs;

that is, the presence of carbon dioxide in the blood stimulates

the centres of the brain which govern the rate and the amplitude

of respiration and that which governs the output of adrenin.

Therefore, the injection of CO2 in a normal individual should

cause increased adrenin output and increased respiration, and

by experiment we have found that it does so. The injection

of carbon dioxide alone causes no other symptoms.

It is of immense significance that the vital function of the

respiratory centre is controlled by the H-ion concentration of

the blood. The mere fact that the H-ion concentration rather

than oxygen controls the respiratory centre shows in fact that

the life of animals is more endangered by increased acidity than

by a decreased supply of oxygen.
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The final points of exit from the body for the acid by-products

which are in solution in different body fluids are the kidney

tubules and the sweat glands. The acid by-products of energy

transformation when first formed, however, are not in a chemical

form suitable for elimination by the kidneys or the skin, but must

first be transformed into harmless salts, such as phosphates,

sulphates, chlorides, urea, creatin, and creatinin. In these forms

acids may be eliminated without harming the kidneys.

It is necessary, therefore, to discover where the chemical sub-

stance or substances which transform the harmful acid by-

products of metabolism into harmless acid salts are stored;

what mechanism regulates the supply of these substances; and

whether the stimulus that activates the mechanism by which

energy is transformed into muscular action simultaneously

activates the mechanism by which the acid by-products resulting

from energy transformation are neutralized or transformed.

In my laboratory we have endeavored to answer these questions

both by chemical and by histological studies. Examinations of

all the organs and tissues of the body after the application

of every kind of kinetic stimulus showed histological changes

—

disappearance of chromatin and changes in the size and shape

of the cells—in the brain, the adrenals, and the liver, and in these

organs only. Moreover, the injection of an acid such as acid

sodium phosphate or hydrochloric acid caused identical lesions,

while the injection of an alkali—sodium bicarbonate—caused

no histological changes in the brain, the adrenals and the liver

excepting to increase their stainability. Chemical studies

showed a diminished percentage of glycogen in the muscles after

the application of kinetic stimuli and consistent changes in the

iodin content of the thyroid and of the glycogen content of the

liver as well.

Our chemical studies showed,, further, that all the fluids in

the body excepting the urine are alkaline; that the blood,

the spinal fluid, and the bile are persistently alkaline, and

that the potential alkalinity of each is great; that is, that each

has a high power of acid neutralization.
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For the further identification of the organs governing acid

neutralization studies of the H-ion concentration of the blood

were made after the excision of different organs. The excision

of the pancreas, of the spleen, of the thymus, of the thyroid,

of the testicles, of the ovaries, of portions of the intestines, of the

stomach, and of the brain caused no change in the H-ion con-

centration of the blood; but the excision of the adrenals or of

the hver was followed by increased H-ion concentration before

death; that is, in from four to eighteen hours after excision of the

adrenals the alkalinity of the blood began to decrease, and co-

incident with this decrease in alkahnity began the rapid decline

of the animal. Excision of the liver was followed by death in

from a few to sixteen hours, and just before death the H-ion

concentration of the blood rapidly increased. Histological studies

of the organs of these animals showed, in the case of the animals

which had undergone adrenalectomy, a marked deterioration of

the cells of the brain and the liver; and in the animals whose

livers had been removed the brain and the adrenals showed

extensive histological changes.

All of these studies determine that the brain, the adrenals^

the liver, the thyroid, and the muscles together play important

parts in energy transformation, and that at least three of these

organs, the brain, the adrenals, and the liver, are especially

concerned also in the neutralization of the acids resulting from

energy transformation.

What is the function of the brain in acid neutralization?

The evidence already given suggests that its part is to govern

the mechanism by whose action the actual neutralization is

accompHshed. The following experimental observations further

establish this fact. When the H-ion concentration of the blood

of an animal had been increased—to the point of actual acidity

even—by emotion, exertion, or anesthesia, and the animal was

then deeply morphinized, it was found that the blood did not

return to its normal alkalinity; that is, the body had lost the

power to neutralize acidity. The clinic also has confirmed the

fact that heavy morphinization hinders or even inhibits the

neutralization of increased acidity caused by anesthesia.
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In addition, a decapitated animal in which the H-ion concen-

tration had been increased by anesthesia or by strychnin con-

vulsions showed but slight power of overcoming the acidity.

We conclude, therefore, that the brain performs a dual kinetic

function—its driving power is the principal cause of the trans-

formation of energy, and it has also evolved within itself a

mechanism for the neutralization of the acid products of energy

transformation.

In addition to the active functions of the brain, the adrenals,

and the liver in acid neutralization the body fluids have an

inherent power of neutralization independent of the brain.

If the brain is excised and if the H-ion concentration of the

blood is increased and adrenin administered, the neutralizing

power of the body is increased. If the liver as well as the brain

be removed, however, the neutralizing power of adrenin is lost.

If our conclusions be well founded, they provide us with the

key to the causation of certain conditions and to the interpreta-

tion of certain clinical phenomena. For example, if in a certain

case there is shown a continuous increase of acid by-products

for the neutraHzation of which an unusual amount of alkali is

required, then we may presume the liver, the adrenals, and the

brain are undergoing abnormal changes; and that unless the

acid condition be altered, these structural changes in the brain,

the adrenals, and the liver will become permanent and certain

of the chronic diseases will result.

For the practical application of this study in my laboratory

we are now measuring the acidity of the urine, blood, cerebro-

spinal fluid, and bile by means of indicators—using with some

modifications the methods of Sorenson, Henderson, and others.

In the case of urine and cerebrospinal fluid the indicators may
be directly applied, the method being made applicable to blood

by rapid dialysis by Rowntree's method.

We employ two indicators: (i) Sodium alizarin sulphate

(2 per cent, solution) and (2) phenolsulphonephthalein (0.6

per cent, solution). This gives a wide range of H-ion concen-

trations varying from Ph = 8.7 on the alkaline side to Ph = 4-57

at the acid end of the scale, the neutral point being Pi, = 7.0.
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(It is customary to express H-ion concentrations in the way

suggested by Sorensen, by the logarithm of the H-ion normal with

the negative sign omitted, this being indicated by the symbol

Ph).

For making up the scale of standard solutions, four stock

solutions of known H-ion concentration are prepared:

(a) Sodium acetate 27.2 grammes per liter

(b) Acetic acid 27.2 " "

(c) Disodium phosphate ....17.8 "
"

(d) Monopotassium phosphate . . 13.6 " "

To make up the standard solutions from which the color scale

is made, these stock solutions are mixed in varying proportions

to yield solutions of the desired H-ion concentration. For

example

:

20 c.c. stock solution (a) -f- 30 c.c. stock solution (&) -f- 250 c.c.

distilled water = a solution whose Ph = 4-57

The scale is made up by placing about 5 c.c. of each of the

standard solutions plus one drop of each of the indicators in an

equal number of hand-glass test tubes of uniform size, then

diluting the contents of each tube to about 15 c.c.

The H-ion concentration of any fluid may be quickly found,

therefore, by placing about 2 to 3 c.c. of that fluid in a clean test

tube, adding a drop of each of the indicators, diluting the contents

to about 15 c.c, and finding the solution in the scale which most

closely matches it in color. The known H-ion concentration

of that solution will be the H-ion concentration required.

For the dialysis of blood and of turbid urine, collodion mem-
branes are made. The solution to be dialysed is placed in one

of these membranes, which is then lowered into a short tube

containing normal saline solution at body temperature. This is

kept at 37° C. for a few minutes, the dialysate poured off, and

the H-ion determination made after cooling to room temperature.

This in brief indicates the method by which we are securing

new light upon clinical problems.
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We can sometimes foresee approximately an impending

acidosis. We can check up the results of operative procedures.

We can see the trend of a case in which a condition of mild

acidosis already exists, and may discover means by which to

ameliorate the physical changes which are caused by or are

incident to the presence in the system of abnormal amounts of

acid. These observations explain also the reason for what has

long proved an advantage in these cases, the use of sodium

bicarbonate, and the ingestion of large quantities of water. Just

as the acid soil needs water, so does the acid animal body need

water.

Whenever there is increased acidity in the body there is thirst.

When one exercises he is thirsty; as he is also if he has a fever or

is in emotional stress. Anesthesia is followed by thirst, and we

have proved that anesthesia always produces acidity. Acidosis

is accompanied by sweating. Sweating is nature's attempt

to aid the kidneys and the lungs in their effort to eliminate acids.

An increase in pulse rate is another phenomenon of acidosis,

and we have already discussed the function of the increased

respiratory rate caused by increased H-ion concentration.

We see, therefore, that the principal phenomena of many
normal processes and of many disease processes are due to the

activation of the mechanism in the body by which acids are

eliminated.

Consider, for instance, the phenomena of ordinary fever or

of infection of any kind. The prominent characteristic clinical

phenomena in any case are due to the effort of the body to

maintain the normal alkalinity of the blood. The same thing

is true of exophthalmic goitre. Indeed, in fatal cases of this

intensely kinetic disease the common cause of death is acidosis.

The so-called postoperative hyperthyroidism is chiefly acute

acidosis.

In the cycles of exophthalmic goitre there are periods of

vomiting, of acid breath, of restlessness, of rapid heart action,

and of rapid respiration, all characteristic phenomena of acidosis.

The acidosis of surgical shock and of Graves' disease, on the
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Other hand, is the result of the kinetic driving of the entire

system to such an extent that an undue strain is put upon all

the organs of elimination. This is the explanation also of the

acidosis which results from overwork or from excessive physical

exertion. For the same reason also great emotion may produce

an acute acidosis. As a result of the strain put upon all the organs

of elimination by the general activations, some one, the weakest,

may break under the strain and a chronic acidosis will result.

Another interesting and significant fact proved by experiments

in collaboration with Dr. M. L. Menten is that nitrous oxid,

ether, and chloroform during their administration all produce

increased acidity of the blood. In our experiments we have

found out recently the additional fact that the acidity of the

urine is increased markedly under ether and chloroform and less

under nitrous oxid. This finding has a most important sig-

nificance for the surgeon, as it explains why the administration

of the anesthetic to a starved patient with gastric or duodenal

ulcer, for example, may cause death by precipitating the impend-

ing acidosis. That acidosis does impend in these cases is well

known, and our experiments have shown an increased acidity

in starving dogs.

In view of these observations and generalizations, imperfectly

sketched as they have been, we may well conclude that in greater

or less degree acidosis is present in every abnormal condition

of the body whose origin can be traced to excessive kinetic acti-

vation from any cause and that the maintenance of the normal

potential alkalinity of the body is of vast clinical importance.

The factors increasing acid by-products—emotion, operative

trauma, inhalation anesthesia, starvation, infection—should

as far as possible, be controlled by the surgeon. The anoci

operation minimizes these injuring factors, but the patient

should also be protected in advance of operation by giving

water, glucose, and sodium bicarbonate. The postoperative

state also may be improved and convalescence hastened by

these measures.



EMPYEMA: EXPLORATION OF THE THORAX WITH
PRIMARY MOBILIZATION OF THE LUNG

By HOWARD LILIENTHAL, M.D., F.A.C.S.

NEW YORK

For many years the approved operative treatment of pyo-

thorax has been by drainage more or less perfect through an

incision with the removal of short sections of one or two ribs.

Seldom has there been any effort to determine or treat the

primary cause of the condition, empyema being too often re-

garded as itself a disease instead of as a phenomenon resulting

from some other process. Doubtless we have frequently missed

the superficial lung abscess, the remote septic focus, or even the

adjacent subdiaphragmatic infection.

Also, the mechanical problems arising from adhesions and

sacculations have not often been investigated on the table at the

primary operation. Because of tradition we have been satisfied

with unsurgical incision without proper inspection, and usually

with the merest pretence of digital exploration. A mortality

of 25 per cent, or more with about 23 per cent, of secondary

operations.^ and a large proportion of the cases ending in per-

manent fistulae or, despite the hazard of repeated operations,

in unsightly or even disabling deformities—these surely are not

pleasant things to contemplate in the days of modern progress

and enlightenment. And the patients often enough remain in

the hospital for weeks and months, long outstaying their welcome

as ''interesting cases."

Lloyd, 2 has suggested the systematic exploration of the chest

^ Wilensky, Surg., Gyn. and Obst., xx, No. 5. ^ Ann. Surg., xlv.
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during the primary operation for empyema to seek the cause,

the complications, and the remedy of the disease. He made a

long stride in the right direction when he advocated freeing

the lung from its adhesions (Delorme, Fowler, Ransohoff)

but he accomplished this with the help of multiple rib resection,

a procedure of magnitude and danger. There is also much

hemorrhage during the separation of the lung from the chest

wall. His results, however (20 per cent, mortality), were better

than those of his predecessors.

A little more than a year ago I began to study the problem

of non-tuberculous suppuration within the pleura and made a

preliminary announcement.^ The present paper is to report

progress after a year's work.

The first step was to apply a rational technic which should

make possible a more accurate knowledge of the pathological

anatomy of empyema in the living.

In my other intrathoracic work I had noted the excellent

exposure afforded by wide rib retraction through a long inter-

costal incision, and I adopted this operative principle as a primary

evolutionary move, with the provision, however, that it might be

necessary in some cases to make it actually the second step of

a two-stage operation, applying the good surgical motto of

''safety first."

In treating pyothorax a cure is to be striven for in the shortest

time and with the fewest operations.

There are two important objects:

1. Exploration of the pleural cavity.

2. Mobilization of the lung.

In critical cases a small incision between the ribs for relief

only should precede the radical operation by one or by several

days.

Exploration. A transpleural incision is made in the seventh

or eighth interspace close to the upper border of the rib from the

angle almost or quite to the cartilage. Part of the latissimus

dorsi and serratus magnus muscles must be divided, and in the

^ New York Med. Jour., January 30, 19 15.
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adult such an incision may be eight or nine inches long. Pre-

ferably local anesthesia is employed up to this point, to be

followed now by nitrous oxide and oxygen. Ether had better

be avoided, owing to the danger of irritating an already diseased

lung.

The mechanical rib spreading retractor is then placed in

position. This instrument will widen the intercostal space to

four inches or more, permitting a thorough inspection of most of

the interior of the thorax. The intrathoracic procedure will

depend upon what is disclosed at this exploration. A bulging

and rigid diaphragm, for instance, may suggest a complicating

subphrenic abscess, and puncture here may lead to an incision

and evacuation.

Many other conditions might be enumerated, but for the sake

of simplicity let us assume that we are deahng with a recent

metapneumonic empyema or perhaps with one in which the

pulmonary disease has not yet entirely abated. If we suspect

an active pneumonia, and if a tense pyothorax urgently demands

intervention, a tiny intercostal incision will temporarily relieve

the patient, and may even permanently cure the disease. The

mere fact, however, that pus has been found on aspiration does

not of itself mean that immediate radical operation is called for.

Sometimes a delay of a few days with no operation will give time

for a more complete resolution of the pneumonia.

Exploring in the early cases we may exceptionally find the

lung truly free and its fissures visible. If so we need but remove

the loose flakes of fibrin and close the chest in the manner to be

described farther on.

Perhaps the lung is free everywhere except over the surface

of the diaphragm where the lower lobe adheres. As Lloyd has

noted, it may be quite difficult to mark the place where the lung

and diaphragm meet. Gently peeling this adhesion away we

may come upon a sacculation of pus which doubtless would

have made trouble had it remained undiscovered. Or. perhaps,

a tender adhesion toward the mediastinum covers a pocket of

pus, often different in appearance and consistency from that in

the general cavity.
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The lobes should now be carefully separated to look for

purulent collections.

Sacculations of intrapleural pus are apt to become rapidly

surrounded by rigid and dense adhesions, and these cavities,

if not evacuated early, will collapse slowly or not at all. This

tendency of pleural exudates to become thick and of cartilaginous

rigidity forms the most cogent argument for timely lung mobili-

zation. A description of the method follows.

Mobilization of the Lung. As early as ten days, perhaps

sooner, after the probable beginning of the empyema it may be

found on inspecting the opened chest that the pleura is covered

by a grayish or greenish uniform membranous exudate w^hich

obHterates every landmark. The chest cavity may not show

even a bulging to indicate the location of the lung as it lies

compressed against the mediastinum, the spinal column, or the

chest wall. These are the cases which, treated by the old methods

would be followed by delayed healing, by fistulae, or by contrac-

tures of the thorax.

Before proceeding to the next step all bleeding points must

be secured so that the wound is dry. After wiping away the

pus and loose fibrin we may incise the fibrinous coating of the

pleura with the scalpel under visual guidance from near the

apex to the base (Fig. i). There should be no bleeding from this

incision unless the lung itself has been superficially wounded,

not a dangerous accident. Now find the plane of cleavage and

carefully separate the plastic material from the viscus with the

fingers the dorsal surfaces next to the lung. (Fig. 2). When
this has been accomplished, as far as possible, it will be neces-

sary to make lateral deep cuts into the loosened membrane with

the scissors so as to free the lung more completely (Fig. 3).

The tissue is not vascular and will bleed little if any, and the

lung will bulge out through the opening made in its retaining

membrane. Such flaps of exudate as can be easily reached may
be removed.

At this point I call attention to the dangerous hemorrhage

which may follow the tearing away of tough adhesions between

Am Surg 28



Fig. I.—Rib retractor in place. Knife incising pleural exudate.

Fig. 2.—Stripping exudate from pleura. Lung bulging below.

Fig. 3.—Lateral incisions made v. ;Li. ^^.....oi... Luni^ bulging out. Part of

this exudative membrane may be cut away.
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the lung and the chest wall. It is therefore urged that, as a rule,

these adhesions be not disturbed except in early cases when they

are very soft. The lung mobilization will be just as well accom-

plished if the plastic visceral covering is peeled away, and the

loose flaps of this membrane on complete expansion of the lung

w^ill later become adherent to the costal pleura. During this

part of the operation sacculations, if present, will be discovered

and may be evacuated.

In the left chest the pericardium must be guarded from

trauma. Even during the retraction of the ribs tearing of this

structure when covered by adherent thickened and inelastic

membrane is a conceivable accident though it has not occurred

in any of my cases. In a low incision the diaphragm too may be

torn by the retractor, or it may be wounded in too violent efforts

at freeing the lung. The rent should be repaired and a packing

of gauze laid over the place.

The intrathoracic work completed, the retractor is removed

and it will be found that the ribs remain apart in the adult two

inches or more. I have found it advisable not to draw them

together by pericostal or percostal sutures, but merely to ap-

proximate with catgut stitches the latissimus and serratus. This

will draw the ribs together to a certain degree, but not enough

to interfere with drainage. The skin wound is closed with silk

except at the point, usually in the midaxillary line, where

drainage is to be provided. A short tube or two or three may be

used to promote drainage, but often the opening itself will

suffice without tubes. The ribs will come together in from five

to ten days.

After-treatment. Immediately after this operation some

shock may be expected, but in my cases it has invariably yielded

to a small dose of morphin or codein.

During convalescence the patient seems to experience greater

comfort on moving about than there is when ribs have been

resected.

Open-air treatment is of the greatest value.

It is necessary that the patient expand the lungs by blowing
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exercises or by straining with the glottis closed so as to prevent

the formation of sacculating adhesions, and these exercises should

be begun as soon as possible after the operation. Should a sudden

rise of temperature indicate retention the thorax may be explored

with the finger or with a sound and evacuation secured. I have

found the suction apparatus most useful in treating these patients.

It should be attached to a tube draining the thorax, and should

be used at least half an hour at a time twice or thrice daily.

There are various forms of apparatus. I have used an electric

vacuum cleaner, a water air-pump, and a combined electric pump
and vacuum tank. The pump and vacuum tank arranged for

graduated suction has given the greatest satisfaction. In Mt.

Sinai Hospital the apparatus is installed in one of the examining

rooms and the patients are taken there for suction treatment.

In only one of my cases was a counter-incision necessary, and

this might have been avoided by a more timely postoperative

exploration before the adhesion had become too firm.

Infection of the wound may naturally be expected in these

cases. This has not led to serious complications, since drainage

is so free.

The procedure as here described is the typical method of

operation, but it must not be assumed that no departure from it

is to be permitted. On the contrary, as in all branches of surgery,

each case must be treated according to its conditions. It may
after all be necessary in special cases to separate tough adhesions

between lung and chest wall, or it may be considered wise in a

given case to resect a rib. What I have described is the pro-

cedure in an ordinary case. My whole contention is for rational

modern surgery in the treatment of thoracic empyema.

After a trial of more than one year, although the number of

cases is not large, I feel that I can conscientiously advocate

this operation. Those who have seen it and who have followed

the cases have said that they were impressed by its elements

of safety combined with thoroughness.

Report of Cases. I can report on but 23 cases operated

upon by this method between April 27, 1914, and May 30, 191 5.
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All of these excepting one were non-tuberculous empyemata.

Twenty-one were operated upon by me and two by Dr.

Martin W. Ware.

Of these 23 patients 4 are still in the hospital, but may be

considered convalescent. Four died (17 per cent.).

Of the patients discharged from the hospital all are well

excepting one, the tuberculous case which is unhealed.^

There were 20 one-stage operations and 3 two-stage operations.

None of the two-stage cases died.

There have been no thoracoplasties.

The oldest patient was fifty-three years old and the youngest

sixteen months, the average age being about sixteen years.

Bacteriology recorded in sixteen cases was as follows:

Staphylococcus aureus 3

Pneumococcus 8

Streptococcus hemolyticus 4
Tuberculosis :...,'.... i

Deaths. J. P., a man, aged thirty-nine years (Bellevue),

left empyema, died of acute pneumonia of the entire right

lower lobe which came on seven days after the operation and

killed in twenty-four hours.

B. T., a girl, aged three and a half years (Mt. Sinai), left

empyema, Streptococcus hemolyticus, died six wxeks after the

operation of pneumonia of the left apex.

J. S., a man, aged thirty-five years, (Mt. Sinai), had gan-

grenous left-sided pleurisy and Streptococcus pyopneumothorax,

and was in an almost moribund condition. Died a few hours

after operation.

N. T., a boy, aged two years (Mt. Sinai), right pneumococcus

empyema. Died six weeks after operation of a slow sepsis.

Unfortunately no autopsy.

It is, of course, impossible to draw any except the roughest

conclusions from such a small number of cases. At the same

^ August 4. Another case recently examined has a minute sinus dis-

charging a few minims of pus daily.
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time it is hoped that other surgeons may become interested

so that the method may receive a wider trial.

When a sufficiently large number of cases are available another

report will be made by the writer, with the collaboration of his

associates of the first surgical service of Mt. Sinai Hospital,

Dr. Joseph Wiener and Dr. Martin W. Ware.
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DISCUSSION

Dr. Charles X. Dowd, New York City.

I think we should thank Dr. Lilienthal for perfecting this method of

exploring the chest. It has great advantages—the mobility of the chest

is preserved. There is nothing to interfere with the independent motion

of the separate ribs—whereas in operations of the Estlander type,

when portions of several ribs are removed, the mobility of the chest is

diminished ; the cut ribs adhere to each other and independent motion

is impossible. The method has wonderful advantages in a certain

proportion of cases. However, it may be wise to say something

of its proper range of application. We have suffered much from not

appreciating the difference between surgery in children and surgery

in adults. The problems in each are different, particularly as shown
in the bones and the lymphatics and the chest. Empyema is much
more common in children than in adults and I do not think for a

moment that Dr. Lilienthal would advocate this method for all

children who have empyema. Their great danger is pneumonia.

Most of them either have it or are just recovering from it when the

empyema develops and it is apt to be a type of pneumonia which

appears in different parts of the lungs at different times. The surgical

procedure should safeguard against pneumonia as far as possible.

General anesthesia is to be avoided and adequate drainage secured

in the simplest way possible. Among the 285 cases of empyema
which I reported last year there were 24 autopsies and it was found

that pneumonia or some form of pneumococcic inflammation was the

cause of death in almost every instance.

Isolated pockets of pus are extremely rare. Nontrup never found

one in a very long experience in making autopsies at the Foundling

Asylum in New York.

Persistent lung compression is also uncommon. In my series it

represented about 6 per cent, of the whole and most of them were

referred cases, hence the actual percentage is much less than six.

The selection of a procedure should of course depend on the problem
which we are most likely to meet.

Dr. Joseph Ransohoff, Cincinnati.

I agree with Dr. Dowd, and I will ask Dr. Lilienthal to state whether
he applies this method to all cases. I have no statistics to offer but
as I remember the cases which have come under my care of empyema
in children for many years I do not recall a single one in which a

larger operation had to be done later. Most of these children are
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anemic but very quickly cured; the stay in the hospital of these

cases of children amounts only to three or four weeks. I do not think

that Dr. Lilienthal in these small children does the extensive operation

which he so admirably describes. In empyema in adults it is a different

proposition. They have a distinct tendency to become chronic and

here extensive operations may be indicated. In children, to my mind^

the extensive operation has no application.

Dr. Howard Lilienthal, New York City (closing).

If a very sick child comes into the hospital, a short intercostal

incision is made under local anesthesia and a small tube is inserted.

A fair proportion of these patients, especially if they are seen early,

will recover without the subsequent radical operation. But if the

child does not get well and the a:-rays confirm the clinical signs of

insufficient drainage the second or exploratory step of the operation

is done. The same criticisms which I have heard today w^ere made
when the method was presented before the Harlem Medical Society

of New York. One gentleman even characterized the operation as

"brutal." Yet in my little table of cases there is a mortality of

17 per cent, instead of 20 per cent, w^hich was hitherto the best record.

Please note also that general impressions as to the mortality of

empyema are extremely unreliable, many operators believing honestly

that they save 90 per cent, of the cases.

The two-stage aspect of this operation is very important and

I hope that this Association will give the method a trial.



URETERAL OBSTRUCTION

By CHARLES H. PECK, M.D.
NEW YORK

In September, 1906, I was confronted by a surgical problem

which caused me much anxiety and which I failed to solve in

a satisfactory manner. A woman, aged fifty-four years, came

under my care with complete obstructive anuria of forty-eight

hours' duration. Her left kidney had been removed seven months

before for sepsis following two previous operations for nephro-

lithiasis. Several attacks of partial obstruction of the right

ureter had been relieved spontaneously in the interval, the

attack in which I first saw her being the first absolute closure.

Emergency nephrotomy was followed three weeks later by

an attempt to relieve the non-calculous valvular obstruction at

the junction of pelvis and ureter by a plastic operation similar

in type to the Finney pyloroplasty. After much effort and

many subsequent attempts to pass ureteral catheters both from

below and above, failure had to be acknowledged, and perm.anent

lumbar drainage established, with proper apparatus for collecting

the urine. The patient lived in comparative comfort until

October 23, 1907, when she died following an operation for

infection of the nasal sinuses, performed by another surgeon.

In February, 19 10, a man, aged thirty-nine years, presented

himself with a history of frequent attacks of right renal pain

dating back for about a year. Cystoscopy showed diminished

right renal function and radiographs were negative.

Operation showed a tense hydronephrosis of moderate size,

with a high ureteral implantation and hooding of the posterior
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part of the pelvis in such a way as to cause valvular obstruction

of the upper ureter. The obstruction was complete at the time

of the operation and pressure failed to force urine from the pelvis

into the ureter. Nephrotomy showed much thinning of the

cortex with dilatation of the calices, and a single calculus, the

size of a pea, which was not at that time lodged at the entrance

to the ureter but was free in the sac. After collapse of the sac

a good-sized spiral metal ureteral probe was passed through

the opening in the cortex, into the ureter, and on to the bladder,

without meeting obstruction. A diamond-shaped segment of

the redundant posterior wall of the pelvis was then excised,

and after inspecting the ureteral orifice, the defect was carefully

sutured with two tiers of fine chromicized catgut in such a way
as to secure normal relations at the pelvi-ureteral junction.

Remembering my unfortunate experience with the former

case it occurred to me that it might be well to leave the ureteral

probe in position to act as a sort of splint, and to guard against

kinking or angulation at the pelvi-ureteral junction while the

replaced kidney was becoming fixed in its new position. The

metal probe was therefore again passed through an opening in

the cortex to the bladder, with a small tube drain alongside

reaching the kidney pelvis; a mattress suture of catgut through

the kidney substance was placed about both and tied just

tightly enough to control hemorrhage; the kidney was replaced

and the wound closed to the exit of the drain and probe, the

latter being bent to the surface of the body and secured with

adhesive straps.

The probe was removed at the end of twenty-four hours,

the tube drain at the end of four days, and the patient made

an uneventful recovery. Postoperative pain while the probe

was in place was perhaps somewhat greater than after an ordinary

nephrotomy, but not excessive, and no apparent harm of any

sort was caused by the presence of the probe.

Subsequent cystoscopy, nine weeks later, showed secretion

from the right ureter normal in amount, appearance, and rate.

The patient has remained well, with no return of symptoms, for
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more than five years. The right kidney, damaged as it was by

over-distention, was saved as a functionating organ.

The outcome of this case encouraged me to apply the principle

of "splinting the ureter" to subsequent cases, and I have per-

formed the operation fourteen times.

Four of the cases (including the one reported) had distinct

hooding of the pelvis with complete valvular closure at the

pelvi-ureteral junction, two with small calculi and two without.

In three cases diamond-shaped segments of the posterior pelvic

wall were excised, the defect being sutured in such a way as to

bring the ureteral implantation into correct relation with the

pelvis, and in one the pelvis was plicated without excision of a

segment to produce the same effect. In all except the first case

ordinary ureteral catheters of large size were used as splints

instead of a metal probe.

Late reports on these four cases show them to be in good

condition, without recurrence of symptoms, for five years,

four months; three years, five months; three years, seven

months; and one year, five months, respectively.

Two cases had mobile kidneys with marked dilatation of the

pelvis without definite hooding or valvular obstruction. In

these the obstruction was probably due to kinking of the upper

ureter dependent on the mobility of the kidney. Insertion of

the ureteral splint and nephropexy was the procedure adopted

in these cases without resection or plication of the wall of the

pelvis.

Two cases had definite cicatricial stricture of the ureter

one inch and one and one-half inch, respectively, from the other

end, one of them having a single small stone and the upper

twenty-six very minute calculi, one of the latter impacted just

above the stricture. These strictures were carefuly dilated with

metal probes before the ureteral catheter was left in place.

One case had kinking and obstruction of the upper ureter

following a nephrotomy performed for calculus four years pre-

viously, due to postoperative adhesions.

One case had an S-shaped kink in the ureter without much
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dilatation of the pelvis, but with intermittent attacks of pain

of a ureteral type.

Two cases had chronic pyehtis of a mild degree, with attacks

of pain suggesting intermittent obstruction dating back two

years, and ten years, respectively. In neither case was there

much dilatation of the pelvis, nor could the presence of an actual

obstruction be demonstrated. Both of these cases were drained

to the pelvis of the kidney in addition to having the ureteral

splint placed. In one case the splint was placed at a secondary

operation following excision of a tumor of the bladder which

involved the right ureteral orifice, with development of kidney

pain and ureteral obstruction, the idea being to keep the lower

ureteral orifice patent during healing of the bladder wound.

For several reasons I doubt the wisdom of this procedure, and

do not advocate it, although it seemed to be followed by at

least temporary relief in the case referred to.

I have received reports from all the fourteen cases cited,

and all have remained well since operation, and permanently

relieved of their former symptoms. None have required secon-

dary operations. The cases have seemed worthy of report, to

call attention to the use of this method of splinting the ureter

by leaving a firm ureteral catheter in place for a few days after

operation, thus guarding against kinking or angulation of the

ureter or pelvi-ureteral junction while kidney and ureter are

becoming fixed in their new position after operation. I believe

that in a number of cases of moderate hydronephrosis due to

obstruction of the upper ureter, the use of this method, combined

with a plastic operation on the pelvis of the kidney, with nephro-

pexy for movable kidney, relief of constricting bands or vessels,

and so forth, will result in saving a functionating organ in cases

which might otherwise come to secondary nephrectomy.



THE RED STIPPLING SIGN OF CHRONIC GASTRIC
AND DUODENAL ULCER

!y CHARLES L. SCUDDER, M.D.
BOSTON, MASSACHUSETTS

The diagnosis of early gastric cancer is often impossible.

The differentiation before operation of gastric cancer from

chronic gastric ulcer is often difficult. The diagnosis of either

gastric cancer or gastric ulcer should be attempted only after

all the evidence is in. This evidence is secured from the care-

fully elicited clinical story, from the Wassermann reaction, from

the Glusinski test, the results of the tube tests, the examination

of the stool, and the x-ray fluoroscopic and plate examination.

But even with all these facts carefully collected, it may be

impossible to state before operation whether or not an individ-

ual patient is suffering from gastric cancer or chronic ulcer.

Upon opening the abdomen and exposing the stomach to inspec-

tion and palpation, it may be even then in the presence of an

evident pathology, impossible to decide whether the lesion pal-

pated and seen is chronic gastric ulcer or gastric cancer.

In other words, there are comparatively few positive signs

which, taken alone by themselves, make a deduction as to diag-

nosis final. We are all famihar with the relative importance

of the various bits of evidence that are ordinarily today collected

in the investigation of gastric disease. We are all famihar with

the common expression, ''But the HCl content is absent, there-

fore it may be cancer." Or, "There is evidence of blood in the

stool. This has been pretty constant. There are no evident

sources of bleeding. Therefore it may be a duodenal ulcer."
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Or, ''The HCl content is rather high, therefore it is unlikely

that this individual is suffering from gastric cancer, but it is

probably gastric ulcer or a case of hypochlorhydria. " Or, ''The

clinical story is rather short. The individual has had no symp-

toms of previous disturbance until two or three months ago.

Therefore it is probably gastric cancer, particularly as the age

of the individual is above fifty.

"

There is no absolute value to be placed upon any one sign.

Cancer may be present in a young individual. We have had

recently in the clinic at the Massachusetts General Hospital

four cases in which cancer of the stomach was present in individ-

uals under thirty years of age. There may be intestinal bleed-

ing rather constantly in small amounts and yet the individual

be suffering from cancer and not ulcer, or vice versa. A short

dyspeptic history may be obtained, and yet the individual be

suffering from ulcer and not cancer. There may be great loss

of weight, almost a cancerous cachexia, and yet the individual

be starving from ulcer and not cancer. There may be low HCl
content and yet a chronic ulcer be present.

In view of the difficulty of making a positive diagnosis of

gastric cancer, any sign which, whereas not necessarily absolute,

is fairly constant and therefore of importance relatively, is

worth while recording and emphasizing.

Some three years ago I began to notice that in cases of chronic

ulcer of the duodenum and stomach the peritoneal surface over

and in the neighborhood of the ulcer, when exposed to the air

or lightly stroked with the gloved finger, or rubbed with moist

gauze, that this peritoneal surface, thus gently traumatized,

appeared red. Upon more careful inspection this reddening

appears as little minute red points, irregularly distributed.

There is no bleeding from this reddened area. I have called

this appearance the red stippling sign. This red stippling is

evidently associated with an acute or subacute inflammatory

process beneath the peritoneal surface.

I called the attention of some of my associates at the Massa-

chusetts General Hospital to this appearance, and they too
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had noted it. Since that time it has been found at this clinic

to be constant in cases of active ulcer. I have called the atten-

tion of others to this sign in other clinics, and the appearances

have been confirmed as seen in the clinic at the Massachusetts

General Hospital.

The question naturally arises, What is the significance of this

red stippling sign? Is it constant, and if so, is it of diagnostic

value. In my observation I believe that it is constant in cases

of ulcer of the duodenum and stomach. I believe that it is not

constant in ordinary cases of gastric cancer. Therefore, I think

it is of decided importance to the operator in helping him to

determine whether he is dealing with gastric ulcer or gastric

cancer. I should like to record here one or two instances of

the practical value of this sign

:

A man of middle age was operated upon December 22, 19 14,

at the Massachusetts General Hospital Clinic on the east surgi-

cal service. The diagnosis before operation was chronic gastric

ulcer. The very low HCl content made it seem possible that

there was a malignant degeneration of the ulcer. It was more

than likely that two coexisting lesions in the stomach and

duodenum not connected should be ulcers than cancers, or one

ulcer and one cancer.

At operation a chronic ulcer of the lesser curvature of the

stomach was found, together w^ith a chronic duodenal ulcer.

There was some doubt as to the character of the lesion upon the

lesser curvature. It might be cancer. The fact that there

was an associated lesion in the duodenum, which was evidently

ulcer because cancer of the duodenum is rare, would make one

feel that the lesion of the stomach was also probably ulcer

rather than cancer, but there was nothing to prove it positively.

The red stippling was very markedly present over the peritoneal

surface of the gastric ulcer. It was also markedly present over the

peritoneal surface of the duodenal ulcer. So that despite the low

HCl content, despite the hard indurated feel in the stomach,

despite the man's age, there was no doubt that the lesion, because

of the red stippling, was one of chronic ulcer. The man had had
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ideal medical treatment, but he had these multiple ulcers and

it was therefore thought best to preclude the possibility of any

return by removing the ordinary ulcer bearing area of the

stomach. A partial gastrectomy was done and the man con-

valesced satisfactorily.

In this case the red stippKng was positive. The pathologist

reported in this case that chronic gastric and duodenal ulcers

were the only lesions present.

The following case was operated upon: A man who had

had previous ulcer symptoms, had had pain in the left side, and

the x-YSiy showed stasis at the splenic flexure. At operation

no bands or adhesions were found to account for the adhesions

thought to be present as seen in the x-rsiy at the splenic flexure.

The roentgenologist thought that the gas in the abdomen would

account for the apparent lesion, as seen by the a*-ray. There

was a white scar in the duodenum with very little induration.

There were no adhesions about this cicatrix. It was thought

by the operator that there was no ulcer in the duodenum, but

simply the scar of an old ulcer. But the red stippling sign was

very marked all around the cicatrix in the duodenum, and so in

this case I am positive that there was a duodenal ulcer present,

and that this sign, together with the cicatrix of the old ulcer,

were the only signs evident to the operator that an ulcer existed.

Therefore, in this case, the red stippling sign was of considerable

importance.

The third case was that of a middle-aged man and the symp-

toms were those of chronic gastric disturbance. At operation

there was found a mass in the stomach which had so invaded

the tissues posteriorly as to be adherent. The question arose,

Is this a gastric ulcer or is it cancer? There was doubt. The

absence of the red stippKng sign upon the edges of this mass

made the diagnosis very definitely positive of cancer.

It seems, therefore, to me that the red stippKng sign is of

positive value to the operating surgeon as indicating a chronic

non-malignant gastric ulcer beneath the area in which it appears.

This sign is present in cases of ulcer of the stomach and duo-
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denum; it is absent in cases of carcinoma. It is conceivable

that in cases in which cancer of the whole ulcer area does not

exist, there may be sufficient reaction in the region of the ulcer

itself to give rise to a red stippling associated with the cancerous

degeneration. This fact, of course, must still be determined.

I made a communication upon this subject to the editor of

the Annals of Surgery, and that communication was published,

together with a drawing of the appearance of the red stippling

in the October number of the Annals of Surgery, 19 14. This

communication called forth a letter from Mr. James Sherrin,

of London. He wrote to the editor of the Annals of Surgery as

follows, and the letter was kindly forwarded to me:

"To THE Editor of the Annals of Surgery:

During the last seven years I have recognized the importance of this sign

in the diagnosis of chronic ulcers at operation, and have demonstrated it in

the operating theatre to generations of residents and dressers. I referred to

it in print four years ago (Clinical Journal, October 26, 1910, p. 35).

In the article on "Surgery of the Stomach and Duodenum," contributed

to Choyce's System of Surgery, Vol. II, 1912, it will be found mentioned on

the following pages: 344, 352, 365 and 388.

It is one of the most characteristic signs and one on which I lay the greatest

stress. It is often visible without the slightest stimulation, but in cases in

which there is any doubt gentle rubbing with a gauze swab will cause it to

b)ecome prominent. It is particularly well-marked in a chronic duodenal

ulcer situated on the first part of the anterior surface and often surrounds the

ulcerated area as a ring of red speckling.

(Signed) James Sherrin,

November 3, 1914. London, England."

I have looked at the references which Mr. Sherrin mentions

and find that in a clinical lecture upon carcinoma of the stomach

delivered in 19 10 he speaks as follows:

''The shaggy red appearance of the peritoneum that you meet

with in chronic gastric ulcer is never present in carcinoma of

the stomach.

"

Then I find that in Choyce's Surgery, published by Funk &
Wagnalls Co., in 191 2, in speaking of chronic gastric ulcer, he

says

:

Page 344: "When seen during life the peritoneum over it is

rough and red speckled.

"

Am Surg 29
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Page 352 : ''On inspection a rough red-stippled area is usually

seen."

Page 365: "The peritoneum over the duodenum presents a

speckled reddish appearance."

Page 388: In carcinoma ''the shaggy red-stippled appearance

of the peritoneum is rarely present."

I present a description of this red stippling sign, and the facts

thus far available in connection with the subject, hoping that as

evidence accumulates this sign may prove to be of still greater

practical value.

I believe that the red stippling sign is constant in chronic

ulcer of the duodenum and stomach. The red stippling will not

only assist in determining between chronic ulcer and cancer in

gross lesions, but it will be of positive assistance in the recog-

nition of the existence of an ulcer in a doubtful localized spot

on the duodenum or stomach wall.



THE ETIOLOGY OF POSTOPERATIVE OR WOUND
SCARLET FEVER, WITH REPORT OF FOUR

CASES

By JOHN B. ROBERTS, M.D.
PHILADELPHIA

The ever-advancing science of bacteriology demands that

surgeons investigate anew the relations of infectious medical

diseases to wounds. Tuberculosis has been so carefully studied

that the profession now reahzes that scrofula, white swelhngs

of joints, Pott's disease, lupus, and several other surgical affec-

tions of bone, viscus, and skin have the same origin as pulmonary

phthisis. The diagnoses tuberculous arthritis, tuberculous

ulcers and similar descriptive names therefore now clear the

way for intelligent treatment. The medical importance of infec-

tions by the gonococcus and by the Treponema palHdum has

of late been impressed so deeply upon us as almost to obscure

temporarily the surgical aspects of these widespread sources

of public woe.

Surgeons, moreover, it is true, have given thought to the

activities of the diphtheria bacillus in skin ulcerations and eye

conditions, but most of their interest has been centred on the

faucial, laryngeal and nasal infections of that organism. Bac-

teriology has expelled the word, idiopathic, from the language

of surgery in relation to tetanus and erysipelas; indeed, the

term erysipelas itself might be dropped from nomenclature,

since it merely serves to confuse treatment and compHcate

hospital quarantine.

The possibility of actinomyces, leptothrix, and the bacilli
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of anthrax or of glanders being the causative element in patho-

logical conditions is still too little in mind when surgeons investi-

gate obscure lesions.

These considerations seem to justify the discussion of surgical

scarlatina, sometimes termed wound or traumatic scarlet fever;

and to suggest that there are several queries regarding it need-

ing categorical replies, which can only be answered by rigid

clinical and pathological research.

In a valuable cUnical study of eruption following operation,

Dr. F. B. McCarty pubHshed last year^ the results of his expe-

rience in looo consecutive operations under ether, nearly all of

which were pelvic procedures.

Excluding the transient rashes seen during etherization, there

were 43 eruptions in which there was an interval of hours or

days between operation and the onset of the rash. In 41 of these

patients there was no other complication than the eruption,

but in 2 there was a mild wound sepsis. He divides the erup-

tions into two classes:—those appearing within twenty-four

to forty-eight hours after operation, and those occurring later.

The second class showed a more definite course and deserves

attention here. In some of this class the rash was confined to

portions of the skin surface, in others it covered almost the entire

surface; the onset was sudden, and occurred three or more days

after operation, without prodrome, and with a temperature

higher than would be expected from the operation. The erup-

tion began as an erythema or a papular lesion, was situated

at first on the inner surfaces of forearms and thighs and then

extended over the entire body; but it not often affected the

face and never the palms or soles. There was some itching,

increasing as the rash spread, which lasted until fading took

place. The papules were at first pink, later dark red. The

eruption reached its height in twenty-four to thirty-six hours

and then subsided. It might break out as late as seven days

subsequent to operation, and it lasted from one day to a week.

The average duration was four days. The cases beginning on

^ Surgery, Gynecology and Obstetrics, 1914, ii, 509.
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the third or fourth day were the severest and lasted longest.

Desquamation was not observed in any patient, and in no

case was there albuminuria or acetonuria before or after opera-

tion; nor were any casts detected in the urine in any patient in

whom casts had not been found previously.

His conclusions are thus stated:

Eruptions following operation are comparatively frequent

particularly after operation upon parts abundantly supplied

with sympathetic nerve fibers, as the pelvic organs. They

occurred in 4.5 per cent, of his series of 1000 cases.

These eruptions may arise after any of the common anesthetics

—ether, chloroform, or nitrous oxide—and are characterized

by an interval between operation and onset of rash, by lack of

prodromes or constitutional symptoms, by the presence of an

erythematous or papular eruption with severe itching, and by
the presence of an elevated temperature and moderate leukocy-

tosis. They often simulate scarlatina, measles and the so-called

drug exanthems.

The exciting cause, which varies, includes drugs, enemas,

anesthetics and operative shock. The underlying cause is vaso-

motor disturbance due probably to irritation of the sympathetic

nervous system.

The second or late type of eruption described by McCarty

seems to resemble many of the cases mentioned in surgical litera-

ture as postoperative or surgical scarlatina, admittedly differing

from severe scarlatina by the absence of desquamation and renal

symptoms.

McCarty's article is accompanied by a valuable bibliography.

Dr. Alice Hamilton, also of Chicago, ten years before

McCarty's paper^ published a study of observations in the Hos-

pital of the Memorial Institute for Infectious Diseases. This was

marked by a critical review of earlier Hterature and a discrirri-

nating discussion of the evidence therein submitted as to the

existence of a special form of scarlatina arising in connection

with wounds.

1 Amer. Jour, Med. Sci., 1904, cxxviii, 111.
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Her opinion is that examination of the reported cases of sur-

gical scarlet fever shows the eruption, often considered evidence

of surgical or wound scarlet fever, to be frequently due to a

septic and not a scarlatinal infection; and that its variations

from typical scarlet fever are not the result of an unusual mode
or portal of infection, but to a difference in the infecting cause.

She therefore records her conclusion that at that time (1904)

there was no convincing proof furnished by literature that sur-

gical scarlatina was anything more than true scarlatina occurring

in the wounded. It was, in other words, believed by her to be

a mere coincidence during an operative convalescence or one

arising in the presence of a preexisting wound.

Four cases of scarlatina proved to be such by experienced

physicians in eruptive fevers, occurring in my surgical practice

within recent years, have somewhat shaken my beUef that

scarlet fever in the course of surgical operations is a mere coin-

cidence. This experience has raised in my mind the question

of the true etiology of scarlatina. Bacteriological investigation

has apparently not established the exact etiological cause of the

disease. Several microorganisms have been found in the throats

of scarlet fever patients and have been mentioned as the prob-

able infective organism which gives rise to the complexus of

symptoms to which the term scarlet fever is applied. It seems

to me more likely that the cause, whether it be bacterial or

protozoan, is filterable and extra-microscopic; that the strepto-

coccus which causes undoubtedly some of the symptoms found

in severe scarlet fever may be closely related to the Streptococ-

cus pyogenes or the Streptococcus erysipelatosus; or that after

all the disease called scarlatina, simple or complicated, may
really cover several different infections.

If this last supposition is true, time may show that there are

two or more diseases confounded under the name scarlatina,

as typhus and typhoid fever were for many years included in the

name typhus fever. These questions are too intricate for solu-

tion by a surgeon, but I believe the time has come when sur-

geons and bacteriologists together should study the subject
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clinically and by laboratory methods. I personally can see

no reason why the virus of scarlatina could not enter through

wounds of the skin and give rise to a wound scarlet fever ; even

though it usually finds entrance to the animal system through the

mucous membrane of nose and throat. The bacillus of tubercu-

losis, and that of tetanus and of diphtheria may gain entrance

by mucous membrane or eroded skin, perhaps that of scarlet

fever may likewise have more than one portal of infection.

It may not be necessary for its bacterial cause to be restricted

in its activities to infectious contacts with mucous membranes,

even though that surface is the more penetrable.

There are certainly many clinical observations and some bac-

teriological ones which show a similarity in at least some of the

organisms found in what are termed diphtheritic pharyngitis,

scarlatinal pharyngitis and erysipelatous pharyngitis. The

great variety of organisms found in the oral, nasal and pharyn-

geal cavities is admitted by all. The differentiation of the infect-

ing agent of one disease from the others of these three may be

difficult. It is also possible that double or triple infections may
occur at the same time. The whole subject seems to be of the

highest importance and difficult to elucidate. Therefore I

have added to this discussion of the topic the four cases of scarlet

fever occurring in my recent operative work, though they

estabhsh nothing definitely.

Case I {Scarlet Fever Ten Days after Appendix Excision).

Miss H. J. D., aged twenty-seven years, a private patient, was

admitted to the Polyclinic Hospital on February 22, 1909,

with diagnosis of chronic appendicitis causing attacks of pain

and intermittent diarrhea. She was an anemic woman who had

been treated by me ten months previously for obscure abdominal

discomfort associated with neurasthenic symptoms. She had had

measles, mumps, and whooping-cough, but never scarlet fever

nor, so far as she knew, diphtheria; though she had suffered

from what she called ulcerated sore throat and tonsiUitis. Her
history when she was under my care first at the hospital men-

tions three attacks of 'Hyphoid fever" and the frequent occur-
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rence of "malaria." The urine contained no albumin or sugar

and her blood examination revealed 60 per cent, hemoglobin,

12,400 leukocytes, 4,400,000 erythrocytes.

I removed the appendix, which was long and adherent by

the tip down in the pelvis. The tubes and ovaries were healthy.

Convalescence was uneventful, the wound healed without pus,

and she was about ready to go home to another State, when on

the ninth or tenth day a rise of temperature with sore throat

occurred. Two days later, March 5, an eruption was evident

on the neck, chest, arms, and back. Dr. Jay F. Schamberg,

diagnostician of the Municipal Hospital for Contagious Diseases,

ordered isolation for twenty-four hours for observation. The

temperature was about 102° and the pulse 128. The next day

the rash was not quite so red, but a definite diagnosis of scarla-

tina was made by Dr. Schamberg and she was sent to the City's

hospital for treatment. The patient remained in the scarlet

fever paviHon for several weeks. Since that time, now several

years, she has been greatly improved in health apparently as the

result of the appendix operation. This patient had been in a

private room and therefore isolated from direct outside contact

for about twelve days before the occurrence of throat symptoms

and had very few visitors, none of them children. There was

no scarlet fever in the Polyclinic Hospital at the time.

Case II (Scarlet Fever Two Days after Uranoplasty).

Early in 191 2, T. D., a healthy white boy, aged five years, from

northern Pennsylvania, was admitted to a private room in the

Methodist Hospital with cleft palate and chronicly inflamed

tonsils. The fissure involved the soft and the posterior part

of the hard palate. He had had also inflammation of the middle

ear. The urine was negative. I excised the protruding portion

of the tonsils and treated the oral inflammation for nearly two

weeks, after which he returned to his home. He came back to

the hospital for the cleft palate operation nine and a half months

later being in good condition and with normal urine. On Novem-

ber 4, 1912, the cleft in the palate was closed by a modified

Langenbeck operation. Two days later, at ten p.m., the tern.-
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perature rose to nearly 104°, the pulse to 138. On the next day,

November 7, a very red rash was seen, and a diagnosis of pos-

sible scarlet fever made. On November 8 Dr. William M.
Welch, diagnostician of the Municipal Hospital for Contagious

Diseases, confirmed the diagnosis and the patient was removed

to the hospital under his care and quarantine established at

the Methodist Hospital. The child after several weeks' treat-

ment recovered without any detriment from the infectious fever

to the uranoplastic flaps. The entire wound healed promptly

and he has since grown and remained healthy.

There was an endemic of scarlet fever at another town on the

same railroad in which the boy lived. His parents and I con-

cluded that he might have come in contact with the virus of

scarlet fever in the parlor car by which he reached Philadelphia.

There was no scarlet fever in the Hospital at the time, and the

early development of the disease after he reached the hospital

renders this quite probable.

Case III {Scarlatina Three Days after Hare-lip Operation).

W. I. S., a white boy, aged six years, was admitted to the

Children's Ward of the Polyclinic Hospital from Maryland,

on March 10, 191 5. Some years before I had operated for cleft

of the upper lip and palate. There was still a moderate defect

in the palate and a shght dragging of the repaired upper lip

at the edge of the scar when he laughed or talked. Under

anesthesia I separated the lip from the underlying jaw and

by an incision corrected the slight deformity. This was done

a day or two after his admission. Three days subsequently

a rash appeared which was decided to be scarlatina by the

Department of Public Health, and the child sent to the Munic-

ipal Hospital for Contagious Diseases. The patient had a

good deal of desquamation, but recovered in the usual time;

the lip healed by primary union.

No cases of scarlatina had been in the Polyclinic for a con-

siderable time; but there were a number of diphtheria cases

at various times during the winter causing portions of the hospital

to be quarantined.
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Case IV (Scarlatina Two Days after Uranoplasty).

George I. G., a white boy, aged two years, from New Jersey,

was admitted to the Polydinic Hospital Children's Ward on

March 12, 191 5, for a second operation on cleft palate. The
hare-lip had been closed but an attempt previously to close the

entire palate had been only partly successful. On account of

the case just mentioned (W. I. S.,) the ward was quarantined

for a time and this boy was not subjected to operation until

April 3. Then as no additional evidence of scarlet fever had

appeared among the children, I did a modified Langenbeck opera-

tion for closure of the palatal fissure. Two days later G. had a

scarlet rash, which was declared by the Board of Health Exami-

ner to be due to scarlet fever, and the child was sent to the

Municipal Hospital for Contagious Diseases on April 6. The

palatal flaps which were under considerable tension separated,

and the operation was a failure, but the boy went through the

usual course of scarlet fever with desquamation.

This case, it may be assumed, was contracted indirectly from

the other boy who was in the same ward, though the late appear-

ance of symptoms would seem to indicate that it must have been

due to some indirect association through attendants or articles

which had been in contact with the first case. It will be observed

that it was twenty days after the boy S. had been rernoved from

the ward that G. showed symptoms of the infection. These

four cases are interesting perhaps in the study of the question

of the real existence of surgical or wound scarlet fever, which

is practically the question of the possibility of the scarlatinal

virus entering through a surgical wound. The fact that they

were all examined by skilled men constantly seeing cases of

scarlet fever, and actually indeed treated under the supervision

of Drs. Welch and Schamberg, makes the diagnosis irrefutable.

Dr. S. S. Woody, chief resident physician of the Philadelphia

Hospital for Contagious Diseases, has sent me the following

corroboration of the diagnosis of the four cases mentioned:

T. D., scarlatina; no complications. W. I. S., scarlatina; rhinor-

rhoea developed in hospital. G. I. G., scarlatina; no complica-

tions. H. J. D., scarlatina; no complications.
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The cases in the hospital under Dr. Woody's care, from

January i, 19 14, to October 11, 191 5, of scarlatina following

operations and burns were i6 following burns, with 4 deaths;

I following right mastoid operation; 2 following suppurative

appendicitis operation; i case following cleft-palate operation.

The last case seems not to have been one of my cases.



INTESTINAL PERFORATION IN TYPHOID FEVER

A STUDY BASED ON ONE THOUSAND CONSECUTIVE CASES OF
TYPHOID OBSERVED AT THE COOK COUNTY HOSPITAL

By albert E. HALSTEAD, M.D., F.A.C.S.

AND

ROGER T. VAUGHAN, M.D., F.A.C.S.

We have recently collected and analyzed the surgical com-

plications in the cases of typhoid fever occurring in the Cook

County Hospital for the three years ending about April i, 191 5.

These constitute 1014 cases. P'or the sake of more easily com-

putating our statistics we have dropped the last 14 cases and

thus have found in 1000 cases 268 which we have classed as

having one or more surgical complications.

In deciding what was surgical and what was medical we have

been rather more generous to the surgeon in our division of the

cases than the internist doubtless would consider proper and

the complete details of our analysis will be published elsewhere.

Today we wish to speak only of the cases of intestinal perfora-

tion and peritonitis. The results of these observations were a

great surprise to us. In these 1000 cases 25 or 2.5 per cent,

were diagnosed ''Intestinal Perforation," all with peritonitis,

either local or gene*ral, chiefly the latter.

Death occurred in every one of these cases. Ten cases were

diagnosed and operated, the operation consisting in suturing

the perforation or perforations and, except in two cases, drain-

ing the peritoneal cavity through one or more openings. Two
cases had the opening of the abdominal wall completely closed
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after first suturing the intestinal opening and then injecting

one ounce of ether into the peritoneal cavity. These lo opera-

tive cases all died as did also the other 15 unoperated cases.

Besides the operative cases the diagnosis was verified in 8 cases

by autopsy, and in the remaining 7 cases the diagnosis was

based solely on the clinical findings.

There were only two cases diagnosed perforation and peri-

tonitis which recovered. One was operated and no perforation

or peritonitis found. The other patient declined operation

at the time it was recommended. He was in the third week of

the disease, had suddenly developing pain in the abdomen, the

latter being board-like in its rigidity and exquisitely tender.

He had a small and almost running pulse with a rate of 170,

nausea and repeated emesis and a white cell count of 11,300;

tympany was marked, but the liver dulness was still present

and there was no notable dulness demonstrable in the flanks.

This patient, however, made an uneventful recovery and left

the hospital four weeks later.

Another patient, not included in this series of 25 cases, was

operated under the diagnosis of perforation and peritonitis

and no perforation or other surgical condition found in the

abdomen. He died twenty-four hours after the operation.

Four cases entered the hospital under the diagnosis of acute

appendicitis in these thousand cases. Two of the four were

not operated chiefly because an examination of the blood showed

the presence of a leukopenia and are not included in the 25

cases of perforation because they made a perfect recovery.

Two cases were operated and a ruptured ileum and peritonitis

found; both the operated cases died. One had a general peri-

tonitis with a large amount of fluid and one a walled-ofif exudate

in the neighborhood of the head of the cecum. The latter

survived the operation nearly three weeks.

Of the cases which presented no surgical complications severe

pain in the abdomen was a marked feature in 14 cases. Thir-

teen of these cases made a perfect recovery and i died, the

cause of death being given as '' toxemia and exhaustion."
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In none of the ten operated cases was the perforated bowel

sutured into the abdominal opening as has been suggested and

successfully performed in desperate cases. No essential dif-

ference can be claimed in the results of drainage and the result

of closing the abdomen after the previous injection of ether into

the peritoneal cavity.

The symptoms which were noted in the different cases varied

greatly and some may be cited here. Sudden severe pain in.

the abdomen was usually noted about the time perforation was

suspected to have occurred, but not always. Tenderness usually

accompanied or followed this pain. Abdominal rigidity was

also a frequent symptom but was not always marked and in

three of the cases it is recorded as being entirely absent. Marked
tympany was practically always present but the liver dulness

is recorded as being entirely obHterated in only two or three of

the cases.

These results were naturally a great surprise to us. From
published statistics we had been led to consider that from 20

to 25 per cent, of the operated cases should recover and we had

expected to find a particularly favorable percentage in the Cook

County Hospital because the cases there are carefully watched,

thoroughly studied and the facihties excellent for immediate

operation as soon as perforation is diagnosed.

Why then have better results not been secured. No doubt

the disease itself must be chiefly blamed. The patients often

enter the hospital when the fever is well advanced on its course,

often without previous treatment in bed. Many of the patients,

too, have a low vital resistance. Further serious difficulty, how-

ever, appears to have been encountered in making a positive

diagnosis of perforation and making it early. The tendency has

been very marked on the part of the internist to delay trans-

ferring the patient to the surgical department until he could

make the diagnosis positively. In such cases there is usually

a considerable amount of free fluid in the peritoneal cavity and

the results of operation are extremely dubious. None of the

cases was operated before an extensive peritonitis was present.
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and this failure to make an early diagnosis must be laid at the

door of the internist under whose care the patients are when

perforation occurs. Only two of the ten cases came to the sur-

geon primarily under the diagnosis of appendicitis and they

were operated within an hour or two of their entrance to the

hospital. One case was operated on the gynecology service

under the diagnosis of ''infected ruptured tubal pregnancy."

How can the internist obtain earlier positive diagnoses? Not

apparently by concentrating his attention on any single symptom

because no single symptom was found in cases of perforation

which was not also present at times or even frequently in the

cases without perforation which went on to complete recovery.

Pain in the abdomen, sudden and severe at its onset, is a very

suggestive symptom, but was not always present in the cases

of perforation and w^as fairly frequently noted in the cases which

recovered without operation. One of the most severe attacks

of acute abdominal pain which we have seen in typhoid fever

and which required repeated injections of morphine to control

was observed in a patient in the sixth week of his disease. He
refused operation and finally made a perfect recovery.

Abdominal tenderness appears to have still less diagnostic

significance than the development of acute severe abdominal

pain.

Abdominal rigidity has somewhat more significance than

tenderness, but was recorded as entirely absent in three of the

perforation cases, as slight in others, and as present in many
of the cases without perforation. We also have collected quite

a series of cases, particularly of chest conditions, where a board-

like abdominal rigidity has been a marked feature of the case

without the presence of any abdominal lesion whatever.

Nausea and vomiting are frequently present in perforation

but chiefly as a late symptom when paralytic ileus has set in.

They are also noted in some of the cases without perforation.

It was several times recorded that the patient's condition became

markedly worse after perforation had occurred and this fact

became apparent to the patients themselves when they were
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not too comatose to note it. This sudden change for the worse

in the patient's condition was, however, a marked feature also

in the case which was operated and no perforation or peritonitis

found, death resulting twenty-four hours later. Sudden col-

lapse and the development of a small and wiry or running pulse

is a suggestive symptom, but is also found in the cases without

perforation. The single patient who recovered after operation

at which no perforation was found had sudden collapse with a

pulse rate of 170 before operation. It was chiefly because of

these symptoms that he was operated. The respiration often

becomes somewhat more rapid and superficial after perfora-

tion has occurred, but this was not a very marked feature in

any of the cases in this series and was about as frequently noted

in cases without perforation. In one case of traumatic intes-

tinal perforation which we have recently seen, however, the

respirations were sixty per minute when the patient entered the

hospital and continued to be a very striking feature in the case

during the remaining two days of life.

In the cases of perforation where collapse does not occur the

temperature usually rises unless it is already very high. The

pains present at the start gradually become less as does also

abdominal tenderness and rigidity when present. Meteorism

increases as paralytic ileus develops and the peristaltic mur-

murs disappear. On the history records peristaltic murmurs

were sometimes mentioned as present and more often as absent;

but they, are not always recorded.

The absence of liver dulness is always a very suggestive

symptom and was noted in some of the operative cases where

it appears to have decided the internist in favor of operation.

It was, however, noted as present in a few isolated instances

which went on to recovery and in which meteorism was very

pronounced, but perforation evidently absent. We, ourselves,

have noted the complete absence of liver dulness on percussion

in three cases which ultimately recovered without the develop-

ment of peritonitis.

Free fluid in the abdomen was relatively easy to diagnose
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when present in large amount but difficult to diagnose when

present in small amount. When the abdomen was distended,

especially in the flanks and the latter dull, and when a distinct

wave could be transmitted through the fluid, the diagnosis was

quite certain; but the outlook, of course, in such late cases is

very bad. Where there is only a small amount of flank dulness

which moves on change of position it becomes extremely diffi-

cult to determine whether the fluid lies inside the colon or

outside. Movable dulness in the flanks was noted in a number

of cases, the subsequent course of which quite clearly ruled out

the possibility of perforation or peritonitis. One of the most

rehable methods of ehciting the movable dulness of free fluid

in the abdomen has had very little, if any, attention paid to it

in recent surgical literature. This is the appearance of perium-

bilical dullness when the patient assumes the kneeling position

on all fours. If there is free fluid in the abdominal cavity, the

flanks then become tympanitic as the fluid leaves them and

gravitates around the umbiHcus which in turn becomes markedly

duU. This test was not recorded as having been made in any

of these perforation cases, and it is one which we have found

exceedingly valuable in demonstrating the presence of small

amounts of free fluid in the abdominal cavity. The small

intestine which normally lies in the region of the umbilicus

almost never contains the large amount or fluid and gas which

is so often found in the colon and so frequently produces some

degree of movable flank dulness. This symptom, periumbiUcal

dulness, in the knee chest position, has deceived us only once

in our experience, this once apparently being due to the presence

of fluid in a pendulous transverse colon.

In our series no case of peritonitis without perforation was

noted. Such cases complicating typhoid have been reported a

number of times in the literature.

The internists in making the diagnosis of perforation have

laid great stress as a rule on the white count ; and doubtless for

this reason, more than for any other, operation was not considered,

in three of the cases of perforation and peritonitis which
Am Surg 30
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went to autopsy because of the persistent leukopenia. On the

other hand a leukocytosis, usually under 15,000, was noted in

a number of cases in which no perforation occurred, including

two cases in which the absence of perforation was demonstrated

at operation. The presence of a leukopenia turning into a leuko-

cytosis in the course of several hours was noted in one case

where hourly white counts were made and was the means in

this case of making a very early diagnosis, although without

ultimate avail to the patient. No doubt the serial hourly counts

should have been made much oftener than they were. In the

cases in which a differential count was made a polynuclear

neutrophil leukocytosis was practically always noted. No
Arneth count is recorded as having been made, probably because

our local schools do not lay much importance, as a rule, on this

point in their instruction of the students who become our internes

and because our internists have not become much interested in

it thus far.

Hiccough was a frequent symptom both in the perforated and

unperforated cases and seems to have little if any diagnostic

importance.

One diagnostic point which to our knowledge has not hitherto

been noted in the literature and the significance of which seems

to have escaped the attention of the internist on whose service

the patient lay, was the disappearance of blood from the feces

when perforation occurred in a patient who previously had had

considerable blood always present in his stools. At operation

only a single perforation was found and the presumption seemed

very reasonable that the cessation of hemorrhage was only

apparent and that after perforation had occurred the blood

discharged through the perforation opening into the peritoneal

cavity instead of into the bowel.

In all the other cases in which the presence of blood was noted

before perforation blood was also demonstrable after perfora-

tion when examined for by chemical methods. In all the peri-

tonitis cases in which blood had been searched for in the stool

by chemical or microscopic examination it was found preceding

or following perforation or at both times.
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The blood-pressure does not seem to have had a great deal of

attention paid to it in this series of cases. Rarely were repeated

blood pressure examinations noted on the chart. The isolated

readings recorded nearly always gave figures below the normal,

no, 100, 90, and so on. In no instance in our series was the

post-perforation rise described by Gushing noted, but that it

may not have been present we cannot state iDecause the neces-

sary readings were seldom made.

Retention of urine was noted in a number of our perforation

cases, not only after perforation, but also before. It was dis-

tinctly less frequent in the cases without perforation.

Summing up the matter of symptomatology, it appears,

therefore, that there is no single symptom on which alone a

diagnosis can be based, either as to the presence of a perforation

or its absence. Particularly is this true immediately after per-

foration has occurred, before any considerable accumulation of

fluid has taken place in the peritoneal cavity. This fact is the

more to be regretted because it is at just this time that diagnosis

is most necessary and its positiveness most desirable. Appar-

ently there must always remain a considerable percentage of

error in the early diagnosis of perforation; but a careful thorough

study of all the points above noted from the beginning of the

disease throughout its course should enable the experienced

internist to determine at least, as a rule, which cases are opera-

tive and which cases are not at a time fairly early after perfora-

tion. To wait until the abdomen is full of free fluid is not fair

to the surgeon and was the cause of the surgeon's refusing and

properly refusing to operate in three or four of the cases which

the internists referred to them in this series and which went on

to the fatal termination inevitable at that time.



LYMPHANGIOMA AND RADIUM

By ROBERT ABBE, M.D.
NEW YORK

In working out the problem of the utility of radium in the

surgical field, it is evident that its supreme efficiency lies in its

specific action. By this is understood the effective change,

wrought on tumor cell growth, neither destructive nor construc-

tive, but alterative. That there is such a specific action is shown

in several types, most typically in myeloid tumors, massive

growths of soft tissue, constituted of marrow cells of bone, which

have overgrown, absorbed the bone surrounding them, and

destroyed its form and usefulness, thus by its destruction justify-

ing its classification as mahgnant.

When the proper dosage has been given the tumor shrinks,

gritty bone' forms here and there in the pultaceous mass, general

ossification follows, and the bone takes on its normal outhnes

as the shrinking progresses. Finally, the restored bone remains

normal indefinitely, cases remaining well ten years to date.

This same specific action is also shown in basal cell epithe-

lioma, in round-cell sarcoma, in all papillomas and hyperkera-

toses, and in myomas of the uterus. This legitimately called

specific action is not a destructive, but a restorative one.

To this growing list I would add one that takes up a new field

which though not so large is equally important—that of lymph-

angioma. The first case that interested me was one of a massive

tumor of the tongue which I will illustrate by a photograph

taken some time after it began to improve, but while it still

showed the characteristic signs. It is a well-known type of
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tumor of the tongue which combines overgrowth of blood and

lymph vessels, plus coincident cell hyperplasia making a massive

affair, unmanageable and deforming—a hemolymphangioma.

For this trouble so great an authority as Butlin voices the

experience of the world, that there is no resort but that of cut-

FiG. I.—Lymphangioma of the tongue before treatment by radium.

ting out great masses from it, or if possible all of it. Experience

further shows, as I shall soon demonstrate, that even this some-

times fails.

The case shown (Figs, i and 2) was that of a young man who

at seven years of age began to have an enlargement on the left
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half of the tongue. In three years it was a foul overgrown mass^

intermittently bleeding severely and affecting seriously his

speaking and eating. At fourteen years of age I saw him and

applied radium to it. In iwo months it showed notable change

for the better. At that time I showed him hopefully to the

Fig, 2.—Lymphangioma of the tongue (same case as Fig. i) cured by radium.

Practitioners' Society and took this photograph. Year by year

it shrank, under occasional treatments, given only at three month

intervals. In four years I again showed him to the society

—

cured. The tongue surface has its normal color and papillary

appearance, showing a retrograde to norma).
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To the uninitiated four years sounds like a long time to give

to treatment, but one must remember that in all new fields the

observer has to feel his way along cautiously and judge of the

proper curative dosage of radium, without injury to the tongue.

At the present time much of the same result could be obtained

in perhaps a quarter of the time.

In a second case a tumor appeared in the anterior part of the

tongue of the daughter of a Boston physician. This was cut out

by able surgeons. It recurred in two months. After it had

grown larger and more threatening it was again cut out and pro-

nounced sarcoma. It recurred, and was for the third time cut

out and microscopically regarded as lymphangioma. The future

seemed hopeless for cure by excision. She was brought to me
with a bean-shaped recurrence in the scar. This I radiumized

well by Wickham's crossfire method for one hour. It rapidly

melted away in six weeks and the tongue has remained normal

for over a year.

A third case of hemolymphangioma of the tongue came to

me recently in a man who was annoyed by a small raised purple

growth on the side of his tongue, which was to a large extent

nevus, but had the firm consistency of a pearly tissue combined

with the enlarged vessels. Its recent appearance and character-

istic quality on close study decided me to treat it without excision

as a hemolymphangioma. One radium application to create

good reaction has produced a cure, all angiomatous and over-

grown lymph structure being replaced by a simple cicatrix.

An unusual type of extensive nevus of the entire right leg in

a seven year old boy was presented to me last year (Fig. 3)

which had developed hyperkeratosis over much of its surface,

with deep-lying masses of tissue, varying from an eighth to a

half inch in thickness, and in many places ulcerated and bleed-

ing from a curious granular surface of purplish color. The child

had been taken to many surgical cHnics in the country with

hopeless prognosis, and was finally referred to me by Dr. J. B.

Murphy of Chicago. I recognized a condition analogous to that

of the lymph hemangioma of the tongue, and asked the critical
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diagnosis of Professor George T. Elliot without prejudicing his

opinion by my own. He studied the margins of the surfaces

Fig. 3.—Hemolymphangioma in process of cure by radium.
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which showed raised and striated crepe-Hke angioma, and called

my attention to great numbers of small white vesicles scattered

everywhere which could be nothing but lymphangioma, com-

bined with the hemangioma structure, thus fixing the diagnosis

and explaining the unusual exulcerated masses and ridges over

much of the diseased area, and which were not arranged anatom-

ically Hke vessels, but like overgrown lymph channels choked

with cells. I then expressed the belief that radium ought to cure

the lymphangioma as it certainly would the nevoid condition.

I made many color photographs of the lesion for identification

and show one plain photograph here.

The technical methods of using radium taxes the operator's

ingenuity, but being a new field will not be detailed here. Suffice

it to say that steady progress has been made and a promise of

ultimate cure can be asserted.

Another rare type of pure lymphangioma was presented to me
by Dr. George T. Jackson of New York and Dr. Engman of

of St. Louis in the case of a little girl who had a congenital group

of vesicles on the skin of her neck below the hair line on the right

side, extending downward two inches and a half by an inch and

a half wide (Fig. 4) . In this space were packed a hundred white

glistening vesicles, the size and height of rice grains, constitut-

ing a notable deformity. Occasionally one would rupture, occa-

sionally one would turn black and dry up. I am inclined to

explain the latter by union of a capillary bloodvessel with the

dilated lymphatic, thus in a feeble form simulating the other

enormous tumors with interchange of the lymph and blood

capillaries. One application of radium to this patch of pure

lymph angiomata for one hour and a half caused a sharp

reaction with rapid disappearance of all but six marginal vesicles,

to which at four months' interval a second treatment has been

given. Photographs of plaster casts taken before and after

treatment are most convincing.

A second case of pure lymphangioma of the skin of the neck

of a four year old child has also received radium treatment lately.

It is the exact counterpart of the one just narrated. This plaster
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cast shows the location. Not the least interesting occurrence

was the occasional filling of white vesicles with blood, or at times

breaking and discharging clear fluid. Before coming under

my care the patch of vesicles, measuring one inch in diameter,

had been treated, first by caustics and then by freezing. A
keloid scar remained at the margin of which were a few lymph

vesicles. A most interesting statement was made by the mother

that a new crop of vesicles had come up through the scar. This

shows that the caustic had not obliterated the lymphangioma.

Fig. 4.—Pure lymphangioma of the neck, before and after one radium

treatment.

In this brief series of six cases my endeavor has been to show

that by culling out similar types from thousands of various sur-

gical cases treated by this wonder-working agent, we are slowly

accumulating evidence of the unique and specific action of

radium, whose essential output is a discharge of beta rays,

negative electrons—which in some mysterious way restore

order to the disordered cell growth.

The public hue and cry for a specific cancer cure has but a

remote interest to the scientist, who uses radium only for what

beneficial effects he obtains. Certain it is that in the broadening
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field of its successes it fills a need that no other agent does. Inci-

dentally it transpires that the virulent squamous cell and scir-

rhus types of cancer, so dreaded by all, is not cured by radium

as now used.

The output of radiant energy from radium and that from the

Rontgen tube are alike as far as the neutral gamma radiation

goes, but this has been shown to be efficient only by its develop-

ment of beta rays—the negative electrons—which alter the cell

growth. On the one hand the x-ray output is a gamma discharge,

creating betas in the tissue on meeting resistance; on the other,

radium emits a free discharge of beta electrons with enormous

energy and short range. This explains satisfactorily why the

local action of radium is so intense and efficient on lesions lying

near or upon the surface, and why it also reaches deeper, when

the beta rays are screened off, and long exposures are permitted.

In the lymphangioma structures which I have described great

depth is not desired in treatment. Hence the success following

its application.

What the rationale of its efficiency is must be conjectured.

Certain it is that charging up the disordered cells of the tumor

with negative electric particles shot into them in proper quantity

completely changes their habit of growth and restores them to

permanent healthy action.
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DISCUSSION.

Dr. K. a. J. Mackenzie, Portland, Oregon.

I am always very much interested in the use of radium. I have

adopted it as an addition to my surgery for some five or six years

and I am on my feet now to make a plea for its use in surgery. In

any very extensive surgical service it should be a part of the arma-

mentarium. Four or five years- of use with a small apparatus, yet

having great activity, has convinced me of its usefulness. This

apparatus is in constant use even during my absence. I have used

it in inoperable angiomata in little children, causing these to disappear

after a few applications. I find also in cases of carcinoma, for instance

in a case of epithelioma of the bridge of the nose, the bone exposed,

where any operation contemplated would have terminated in a hide-

ous deformity and a lasting reproach to the surgeon, that it was of

great service. It was used in this case for one hundred and twenty-five

hours at intervals, then the patient left before any impression had

been made upon the growth. She wrote me three months later that

the ulcer had disappeared and that there was no scar, and I had an

opportunity of verifying this statement by personal inspection.

The response made in keloids, lupus, rodent ulcer and other tumors,

where an operation is not advisable, is remarkable. In keloids, for

instance, where operation means recurrence with ultimate degeneration

at times into a malignant growth, this method of treatment is highly

commendable. Keloids treated with radium do not recur.

I rise to defend the use of radium and to express the regret that

it is not more generally used.



MESENTERIC THROMBOSIS

By ELLSWORTH ELIOT, Jr., M.D.

AND

J. W. JAMESON, M.D. (by invitation)

NEW YORK

The valuable contributions to the literature of this subject

by Jackson, Porter and Quimby in 1904, Trotter in 19 13, and

by A. Reich in 1913 and 1914, render its further elaborate con-

sideration unnecessary at the present time. While the mono-

graph of Jackson, Porter and Quimby comprises an analysis of

214 cases observed in the Boston Hospitals and gathered from

the experience of individual friends, including in many instances

the autopsy findings, the monographs of Trotter and Reich add

to the analysis of 262 cases reported in the general Kterature, the

results of the ligation of mesenteric vessels in animals. Indi-

vidual experience is, however, always of value, and the writer

believes that the wide variability in the extent of the lesion, in

its rapidity of development and consequently in its clinical

manifestations warrant the report of additional data, although

the number of cases which occur in the experience of any one

surgeon is necessarily small.

The normal arrangement of the intestinal circulation is well

understood. The main artery supplying any segment of the

large or small intestine is usually an end artery, while the corres-

ponding vein, if obstructed, is ordinarily without sufficient col-

lateral circulation to avoid serious nutritive disturbances. It

is only within the arcade proper that the intestine is provided

with adequate collateral circulation, and even in this location
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the size of the segment of which the viabiUty can be so main-

tained is necessarily small. Thus, it is common experience

that vessels near the mesenteric attachment can be ligated

without danger, and in one instance an artery and vein within

several inches of the root of the mesentery supplying the ileum,

that had been ruptured by subcutaneous trauma, were Hgated

by the writer without subsequent complication. Between the

small number of cases in which the collateral circulation may
bS satisfactorily established and those in which its failure is

followed by necrosis, there must be a zone in which the viability

of the affected portion hangs in the balance and in this group,

while the collateral circulation may be sufhcient to prevent

extensive necrosis it may not be adequate to prevent the death

of one or more patches of the intestinal mucous membrane,

namely, that part of the intestinal wall which is most remote

from the centre of circulation, resulting subsequently in per-

foration or in healing with cicatricial contraction. Finally, the

lesion with its corresponding clinical picture may be modified

by the more or less rapid extension of the thrombus in either

direction until so many vessels are occluded that necrosis becomes

inevitable.

While it is unnecessary in those cases in which there is necrosis

of the entire intestinal wall to describe in detail the lesion of the

resulting peritonitis, it is most important to call attention to the

fact that the thrombotic process may be insufficient to per-

manently impair the viabihty of the affected segment. This

fact has been satisfactorily demonstrated by several autopsy

records, in which the collateral circulation in a large segment

of intestine has been satisfactorily estabHshed where the forma-

tion of the thrombus has been particularly slow. In the case

reported by Martin in which the superior mesenteric vein was

found thrombosed with the intestine in many places ecchymotic

and congested, the abdomen was closed without further inter-

ference and the patient recovered after a stormy convalescence.

In this case there was a history of tight lacing on the evening

preceding the attack. The possibility of temporary interference
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with the circulation by small thrombi, rapidly forming but of

limited extent, seems to be demonstrated by the occurrence,

in the history of many cases, of brief attacks of severe abdominal

pain prior to the onset of the final attack in which laparotomy

or autopsy reveals a condition of complete necrosis.

A brief consideration of the etiology of mesenteric thrombosis

is justified in view of its close relationship to the diagnosis of

this often obscure lesion. It is also most important to empha-

size the fact that cases occur in which no satisfactory cause can

be elicited. The most frequent cases may be grouped as follows:

1. The occlusion of a large mesenteric artery by the lodgement

of an embolus of cardiac or arterial origin, or from some distant

focus of infection.

2. The occlusion of a large mesenteric artery by the formation

of a thrombus in situ either from the erosion of the arterial wall

or from trauma.

3. The occlusion of a large venous trunk by the formation of

a thrombus due to the erosion of a chronically inflamed intima

to the extension of a small infected thrombus in a portal radical,

most commonly associated with acute inflammation of the

appendix; to the presence of adventitious toxines in various

infectious processes or to the disorganization of the blood asso-

ciated with the severe anemias, diabetes, and with the latter

stages of the wasting diseases.

The much more frequent involvement of the superior rather

than the inferior mesenteric artery is accounted for by the larger

side of the former vessel and by the fact that it arises from the

abdominal aorta nearer the heart and at an angle mechanically

favorable to the direct passage of embolic material.

The importance of a specific history and a consequent posi-

tive Wassermann reaction is self-evident.

In a very considerable proportion of cases, no adequate cause

can be discovered. This is observed most frequently in mesen-

teric thrombosis of venous origin forming a group of cases of

special interest for the reason that, although the resulting necro-

sis is usually complete, the affected loop does not generally
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exceed twelve to twenty-four inches in length and, in the absence

of any one of the associated lesions just enumerated, the chances

-of a successful resection are peculiarly favorable. That cases

of mesenteric thrombosis not infrequently occur without dis-

coverable cause and in patients with no history of previous illness

cannot be too strongly emphasized. While the etiological

importance of the group of circulatory disturbances, already

mentioned, must always be recognized, the fact that, occasion-

ally, not one can be identified must not be overlooked and must

not lead to the positive exclusion of mesenteric thrombosis in

the diagnosis of acute and subacute obscure abdominal con-

ditions.

In explanation of the occurrence of these obscure cases only

theories can at present be offered. Reich is responsible for the

ingenious suggestion that thrombosis results directly from the

action of toxic material which, after its absorption by the intes-

tinal lymphatics, passes into the lymphatics of the venous walls

and in that position indirectly coagulates the blood in the

interior of the vessel. The writers wish to advance the theory

that there may be an intimate relation between abnormal

intestinal fermentation and the subsequent absorption of the

chemical products by both the lymphatic and venous radicals,

leading on the one hand to peritoneal irritation with the forma-

tion of adhesions and on the other to the possible but rare

coagulation of venous blood. Pathologically, at least, the pres-

ence of organized extensive peritoneal adhesions in patients

with no history of a prior peritonitis are not infrequent. The

writers recall one instance in a girl sixteen years of age, operated

on for acute obstruction from band formation with a total

absence of any prior abdominal difficulty.

In view of its bearing on the etiology of thrombosis of the

portal radicals, the writers report briefly an instance of extensive

thrombosis of the veins of the great omentum, adherent in places

to an underlying fibroid, reaching to the level of the umbihcus,

but with no indication of previous torsion or of recent inflam-

mation. The thrombosed vessel, as large as the adult little
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linger, passed upward superficially to the transverse colon,

through the gastrocoHc omentum, to the greater curvature of

the stomach, where, after being joined by the gastro-epiploica-

dextra vein, involved for a short distance to the left also in the

thrombotic process, it passed to the right and ceased to be throm-

botic at a point near the junction of the superior mesenteric

and portal veins. There was no circulatory change in any part

of the gastro-intestinal canal. Prior to the operation the patient

had had attacks of severe cramp-like abdominal pains. In the

course of the supra-vaginal hysterectomy, the great omentum
was ligated below the level of the transverse colon, the throm-

botic vessel having previously been incised and the clot cautiously

expressed from above downward. Subsequent microscopical

examination of that portion of the thrombosed vessel in the

amputated omentum showed no abnormality, and bacteriological

examination of the clot which was moderately soft and not

organized showed no organism. Is this instance of thrombosis,

unique in the experience of the writer, to be ascribed to a mechani-

cal factor such as pressure on or trauma directed against the

abdominal wall? During the two years that have elapsed since

the operation there has been no indication of any further abdom-

inal circulatory disturbance.

The grouping of the clinical symptoms of mesenteric throm-

bosis into a picture that may be considered fairly characteristic

meets with the greatest difficulty. In rapidly-forming thrombus

involving a considerable part of the intestinal tract, the invasion

is sudden and the course most rapid, with evidences of extreme

shock. On the other hand, where the thrombus is of slow

formation and the segment of intestine is small, the invasion

may be much more gradual and the course may be prolonged.

That the individual symptoms also widely vary is seen in the

generally-accepted classification adopted by Reich and sub-

stantiated by the analysis of 262 cases, in which mesenteric

thrombosis is divided into two distinct groups:

I. A group characterized by the classic symptoms of acute

intestinal obstruction in which there is acute circulatory disturb-

Am Surg 31
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ance, pain, vomiting and complete constipation being especially

prominent symptoms.

2. A second growth, in which the pain and vomiting are asso-

ciated with the occurrence of repeated watery stools, occasionally

containing blood.

Reich, in his analysis, states that diarrhea occurs in 41 per

cent, of the cases and that in 26 per cent, the stools contain

blood. He also states that in 16 per cent, the vomitus contains

blood.

While the physical examination of the abdomen is of the

greatest importance in a condition in which such diametrically

opposed symptoms may occur, it is particularly essential in

the second group, in which the diarrhea, especially if associated

with bloody stools, strongly suggests the possibihty of a colitis

—

a diagnosis rendered still more probable if the pain, which, in

mesenteric thrombosis, is usually atypical in both its location

and character, happens to be paroxysmal and referred to the

course of the large intestine.

Fortunately the character of the physical signs is much more

constant than that of the subjective symptoms. They are

chiefly the result of peritoneal irritation in some part of the

abdominal cavity, depending upon the position of the affected

intestinal loop. They comprise diminished and at times asym-

metrical respiratory movement of the abdominal wall, rarely

visible peristalsis (especially in the subacute cases) , equally rare

localized meteorisms, usually localized tenderness, and the all-

important symptom of muscular rigidity which, even in mesen-

teric thrombosis of limited extent is apt to be more diffuse than

localized. In the acute type, the rigidity usually obscures a

tumor while in the subacute type, the rigidity is less intense

and a tumor is occasionally felt. Occasionally the fluid in the

peritoneal cavity is sufficiently abundant to give a dull note,

especially with the aid of auscultation. Shifting dulness has

also been obtained. The writer does not consider the move-

ment of the patient's body necessary to elicit this symp-

tom advisable, in this or in any other form of infectious
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peritonitis, on account of the liability of the spread of the infec-

tion to distant parts of the peritoneal cavity.

The frequency with which the affected loop hes in the pelvis,

emphasizes the importance of a rectal examination. In addi-

tion to the localized tenderness a sense of fulness is sometimes

ehcited and in thin subjects, on bimanual examination, an

actual tumor may be felt. The leukocyte count is of consider-

able importance. As in other infectious processes in the peri-

toneum, an increase in both the general and the polymorpho-

nuclear count is usually obtained. (The question of exploration

should not be determined by the result of the leukocyte count

alone, but rather by the character of the muscular rigidity.

Diffuse rigidity, even where the leukocyte count is normal, is

sufficient warrant for exploration.) Together, the physical

signs are those of a spreading peritonitis and resemble closely

the physical signs associated with an infected appendix, a duo-

denal perforation, an infected gall-bladder or an acute pancrea-

titis, according to the position of the affected loop. Finally

the physical signs differ not only in location, but in their inten-

sity. In extensive thrombosis of rapid formation the abdomen

may be markedly retracted and the rigidity diffuse and intense.

The source of the watery discharges has proved largely a

matter of speculation. Usually their origin has been referred

to an abundant exudate from the intestine below the site of the

lesion. It is quite possible, however, that the bloody and serous

discharges come from the wall of the thrombosed intestine

itself and that the intestine directly above the lesion is as much
a source of the serous discharge as is that directly below. To be

sure, paralysis of intestinal peristalsis in mesenteric thrombosis

is commonly ascribed to the affected loop, but that this does

not always occur, at least in the early stages, is clearly proved

by the interesting fact observed in Case III, in which a typical

bismuth stool followed the exhibition of that drug only a few

hours prior to the operation.

Treatment. Operation is indicated in all cases uncomplicated

by serious or advanced associated visceral changes. The presence
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of a diffuse and persistent (although not necessarily intense)

abdominal rigidity alone, is sufficient warrant for prompt explora-

tion. The difficulty in diagnosis and the consequent likelihood

of confusing this condition with some more common infectious

abdominal process, makes the operation largely exploratory

and in the larger number of cases the actual condition is recog-

nized only after the opening of the abdomen. When the peri-

toneal cavity is opened the presence of a dark-colored if not

actually bloody fluid almost immediately excludes either an

infected appendix, a gastro-duodenal perforation, or an acute

cholecystitis. A fluid of this character is usually associated

with some form of intestinal obstruction due to circulatory

interference. The incision should then, if necessary, be suffi-

ciently enlarged to permit the exploration of the entire intestinal

tract, beginning preferably at the ileocecal junction. It is not

always easy to distinguish the early changes indicative of throm-

bosed intestine. The color changes are not always marked and

the smooth glistening appearance of the serous coat may remain

unimpaired for some time. On this account some observers,

Reich among others, prefer postponing the operation* to the

second or third day after the invasion. Such delay, however,

the writer considers inadvisable. Instances of this kind are

very uncommon and when they do occur, ordinarily indicate

the involvement of a very considerable portion of the intestinal

canal, leaving no normal intestine for comparison. Such exten-

sive thrombosis, it is needless to add, indicates the immediate

cessation of the operation. Theoretically, it is possible to con-

ceive of a mesenteric thrombosis in which the establishment of

the collateral circulation in a portion of the affected intestine

would permit a successful resection of the remainder. Owing

to its rarity, however, such a possibiUty need not enter into the

question of early operation.

When the nature of the lesion has been determined further

measures depend entirely upon its extent. In general resection

of the affected intestine and as much on either side as is neces-

sarv to insure the viabilitv of the divided ends followed bv the
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restoration of the continuity of the intestinal canal, is the

treatment of choice. Reich has grouped the conditions which

preclude the possibility of successful resection as follows:

1. Portal thrombosis.

2. Multiple infarcts.

3. Infarcts of the descending colon and sigmoid.

4. Extensive infarcts including those with no sharp line of

demarcation. Any one of these conditions, it is quite evi-

dent, make it hopeless to continue the operation beyond the

exploratory stage.

In the absence of any one of these conditions an effort to

reheve the patient is entirely justified. If the condition of the

patient is good it is generally agreed that resection, followed

by some form of anastomosis should be carried out. Such a

procedure, however, may require too long a time in advanced

cases, especially when peritonitis has developed. Under such

circumstances the operation may be terminated, after the

removal of the necrotic intestine, by leaving the divided ends

of the intestine in the wound and adding the anastomosis as

soon as it is warranted by the improvement in the general con-

dition of the patient.

The methods of reestablishing the contiguity of the intes-

tinal canal do not differ materially from those ordinarily in

use after resection of strangulated intestine from any cause.

Lateral anastomosis is always the operation of choice where

the divided ends are of unequal calibre, as between the large

and small intestine, as well as where one or both are distinctly

edematous. Ordinarily the intestine should not be divided where

it is edematous, but the extreme length of the infarct may
compel the taking of such a risk in order to avoid too extensive

sacrifice. How large an amount of intestine may be successfully

resected is naturally uncertain. Reich, however, refers to the

successful resection by MacGuire of 336 cm. of the ileum. In

cases in which the small extent of the infarct enables the resec-

tion to be carried out in small intestine unquestionably healthy,

an end-to-end anastomosis is not contraindicated. The com-
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parative value of these different methods is difficult to estab-

lish, owing to the small number of successful cases. In Reich's

tabulated list of 18 recoveries in 91 operated cases anastomosis

was effected in i by the end-to-end method by suture, in 7 by

the end-to-end by button, in 3 by the side-to-side by suture

and in 2 by the side-to-side by button, while in 4 the anas-

tomosis was secondarily reestablished after primary resection

with the suture of the divided ends in the wounds by the end-

to-end suture method. This is the method of choice advocated

by Jackson, Porter, and Quimby. The fatal cases included 20,

in 13 of which a resection with primary anastomosis was done

as follows: By the end-to-end suture method 4, by the end-to-

end button method 4, and by the side-to-side-suture method

5. Resection with secondary anastomosis was done in 7 fatal

cases.

A comparison of the methods employed in the successful and

fatal cases, respectively, is without value for the reason that

the conditions, especially those relating to the age of the patient,

the extent and duration of the lesion and the associated peri-

tonitis differ widely. Comparison of the methods employed in

the successful cases is interesting in that it shows that the post-

operative complication of fecal fistula has occurred, irrespective

of the method adopted, as follows: In i case of resection fol-

lowed by end-to-end suture method (the only case so treated)

there was a fecal fistula. It also occurred in 3 of 7 cases where

the anastomosis was estabhshed by button, in i of 3 cases of

side-to-side suture method, and in i of 2 cases where the lateral

anastomosis was established by button. Even in the 4 cases

in which secondary anastomosis was made a fecal fistula devel-

oped in I and required two attempts to effectively close it. This

latter method is especially recommended by Jackson, Porter

and Quimby because it minimizes the risk of a comparatively

prolonged operation as well as the post-operative risk of leak-

age at the point of suture from the extension of the throm-

bosis. That this may occur, even when at the time of resection

the arteries divided in the mesentery spurted, is well shown by
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the case of Werl, in which autopsy showed a condition of necrosis

in the sutured ends of jejunum which at the time of operation

had been unquestionably viable. To sum up : ( i ) Secondary anas-

tomosis is indicated when the serious condition of the patient

demands the completion of the operation in the shortest possible

time. (2) Where the line of demarcation on either side of the

infarct is not sharply defined. (3) Where the extreme length

of the infarct warrants, for reasons already mentioned, the division

of the intestine at a point w^hich may be edematous. (4) Where

the infarct does not involve the upper part of the jejunum.

Should the lesion involve this part of the intestine it is self-

evident that a primary anastomosis can alone preclude the

rapid loss of strength which would follow the establishment of

an artificial anus. Kolbing's case is an illustration in point.

The infarct involved the beginning of the jejunum so that after

its resection an end-to-end anastomosis was impossible on

account of the short length of the duodenal end. This was

accordingly closed and the continuity of the alimentary canal

established by an anterior gastro-enterostomy. The patient

made a brilliant recovery, suffering only from a distention of

the stomach which was reheved by lavage.

Conversely, immediate anastomosis after resection may be

done in cases where there is a sharp line of demarcation, where

the infarct does not exceed ten or twelve inches in length, where

the infarct involves. the ileum and where the general condition

of the patient warrants the necessary extension of the operation.

In every case of primary anastomosis, post-operative leakage is

to be avoided, by excising well beyond the limit of normal cir-

culation, by reinforcing the line of anastomosis if possible with

an omental flap, and by leaving the sutured loop approximately

near the anterior abdominal wall, a short non-rigid drain being

inserted to its immediate proximity, so that in the event of

leakage, the discharge will be conducted away from the peri-

toneal cavity.

While post-operative leakage is to be feared more than any

other complication, leading either to a fatal peritonitis or to
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the formation of a fecal fistula, other important post-operative

complications have been observed. Thus Codman reports an in-

stance of acute gastro-mesenteric ileus, which was relieved by lav-

age and posture. Instances have been cited of acute obstruction

from adhesions, of the retention of the button used in the establish-

ing of the anastomosis, of the formation of a gradually shrinking

mesenteric tumor from the swelling of the sutured mesentery,

of parotitis and of the occurrence of bloody stools. These dif-

ferent complications occurred in some of the successful cases

of resection. Most of the fatal cases in Reich's statistics died

shortly after the operation and in all but a very small number

autopsy showed an extension of the pre-operative peritonitis.

The late results in the successful cases of resection should be

investigated. Where the cause of the thrombosis cannot be dis-

covered, or where the thrombosis is the result of some vascular

lesion which persists necessarily after the operation, a recurrence

does not appear at all unlikely. In the three cases herewith

reported, one is well and strong without any indication of

abdominal or other trouble at the end of two years, a second

at the end of twenty months and in the third ten months only

have elapsed since the operation. Of the successful cases col-

lected by Reich, the condition of Delatour's patient three and

one-half years after the operation was entirely satisfactory.

There had been no recurrence of any abdominal symptom.

An equally favorable condition of the patients of Drs. Ashley

and Green can be reported alm^ost four years after the opera-

tion. During that tim.e, however, Dr. Green's patient has had

a localized inflammatory process in the apex of one lung which

has entirely disappeared. We are greatly indebted to these gentle-

men for their kindness in permitting us to include their interest-

ing results in this paper. Although the cases are too few to

draw any definite conclusion, the prospect of a permanent cure

seems to be quite favorable. The history of the cases herewith

reported, follows:

To the successful cases reported in the table of Reich must be

added Tosatti's case, which has since been published, in which
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a portion of thrombosed jejunum, developing after the removal

of an infected appendix, was resected, followed by immediate

end-to-end by suture anastomosis. Recovery was complicated

for a time by the persistence of a small intestinal fistula.

Case reported by Davis.

Female, aged forty-five years. Five years ago a similar attack

of from between two and three days duration; was successfully

treated by morphin and laxatives. Two years ago there

occurred a shorter and less severe attack.

For days before admission patient suffered from general

though not severe abdominal pain. On the first day of men-

struation the pain became severe and later paroxysmal. The

pulse increased in frequency and the temperature became sub-

normal. The abdomen w^as tympanitic and there was tender-

ness in the lower left quadrant. The patient was in shock and

her condition suggested strongly an ectopic pregnancy. On the

following day there was vomiting and the tenderness was more

marked and was associated with slight rigidity. On the evening

of that day an enema brought away a bloody fluid result. The

pulse was 130, the temperature 96°. The general leukocytosis

was 35,000. There was visible peristalsis and signs of fluid in

the flanks. The abdomen was distended. Vaginal examination

was negative.

Operation about forty hours after invasion. Under ether

the peritoneal cavity was opened through a three-inch median,

supra-pubic incision, and ten ounces of bloody fluid evacuated.

A loop of small intestine, about eighteen inches in length, of

rigid consistence and of a deep purple color was resected. Its

mesentery was thickened with vessels distinctly thrombosed.

The line of demarcation was sharply defined both above and

below.

The divided ends of the intestine were brought into the wound,

Mixter's tubes being inserted and left in place for five days. The
intestinal discharge caused considerable irritation of the skin.

Two weeks later an end-to-end anastomosis was done, a drain

being inserted to a small abscess, which was found at the point
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of mesenteric ligation. Patient recovered witliout further

complication.

Weil's case.

Female, aged fifty-two years. History of obstipation for three

years. Invasion sudden with general abdominal pain and

vomiting.

Abdomen was soft with tenderness and resistance over the

bladder and left pelvic brim. There was slight distention. On
vaginal examination there was a sensation of a cylindrical body

running from right to left and exquisitely sensitive. An enema

brought away some fecal particles but no blood. There was no

sign of ascites. The pulse was 90 and the temperature was

normal. Immediate operation.

On opening the peritoneal cavity a large amount of sero-

sanguinolent fluid was found. A loop of small intestines of at

least two feet in length and of bluish-red appearance was exposed.

It was separated both above and below by a sharp line of demar-

cation and was without peristaltic movement. The mesentery

was edematous and its veins were thrombosed. The proximal

intestine was contracted. The necrotic intestine was resected

and an ileocolostomy with the transverse colon was done. The

patient recovered.

Through the kindness of Dr. J. H. Wheelwright, the follow-

ing case of mesenteric thrombosis, treated successfully by him,

is herewith reported, the details of the history being furnished

by our former house surgeon, Dr. O. C. Pickhardt.

Case I.—Female, aged fifty-seven years; single; was operated

on for a right femoral hernia eighteen years ago. A second

operation was done fifteen years ago for a right ovarian cyst.

At that time the appendix was removed. A third operation

was done nine years ago for numerous ovarian cysts of various

sizes.

Patient has had bad varicose veins as long as she can remember

which have never ulcerated. A year and a half ago patient had

a bad fall, striking abdomen against the kitchen floor and to

this accident the present trouble is attributed.
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From time to time patient has suffered from soreness in the

lower abdomen in the region of the cicatrices. Several days

prior to the invasion of the present attack, this soreness had

been felt. The acute invasion occurred, shortly after eating

several prunes, with very acute pain above the level of the navel.

The pain was shooting and continuous in character and radiated

from right to left. Very shortly it could be felt working its way

down the mid-line to the lower abdomen. The pain continued

with occasional griping exacerbations up to the time of opera-

tion. It was so severe that it could not be controlled by mor-

phin. Two hours after onset vomiting occurred. The bowels

had moved normally a few hours before the attack began and

thereafter, prior to the operation, only with an enema and with-

out sign of gas or blood.

Three hours after the invasion a physical examination wasmade,

the whole abdomen was found tender, especially in the mid-line

midway between the navel and symphysis. There was sym-

metrical rigidity of both recti at the point of maximum tender-

ness. No mass could be felt and there was no distention. Sounds

of active peristalsis were heard over the entire abdomen. Rectal

examination was negative.

Twelve hours after the invasion a second physical examina-

tion was made, and a small, tender movable mass was felt just

to the right of the midUne below the navel, which gradually

became larger and more tender. Four hours later, there was

beginning distention and the mass could be distinctly felt through

the rectum. The patient looked very ill. The pulse was 120,

temperature 103°, and respiration 28. The blood count was not

taken. The vomiting had been repeated, but there was no

tenesmus.

Operation by Dr. Wheelwright, eighteen hours after invasion,

Dr. Pickhardt assisting. Under gas and ether anesthesia, the

peritoneal cavity was opened through a six-inch median incision

and a pint of dark, bloody free fluid was found and removed.

About three feet from the ileocecal valve a loop of small intes-

tine, fifteen inches in length, of a dark purple color and free
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from any adhesions except those of fresh fibrin, was found.

It was separated from the intestine above and below by a sharp

line of demarcation and presented small areas of focal necrosis

without perforation. The attached mesentery was markedly

infiltrated and all the veins were filled with thrombi. No pul-

sation could be felt in the mesenteric vessels. The necrotic

intestine was excised, leaving two inches of viable intestine

on either side and an immediate end-to-end by suture anasto-

mosis done. The abdomen was somewhat distended after the

operation, but on the second day gas was expelled, again in larger

quantities on the fourth day, and on the eighth day a normal

large solid movement occurred without the aid of catharsis.

The patient recovered without further incident.

Through the courtesy of Dr. J. W. Jameson, the following

case is herewith reported.

Case II.—^Male, aged twenty-two years. Single. Referred to

Dr. Jameson by Dr. L. R. Williams. Past history negative until

several months ago when an attack, similar, but less severe than

the present, occurred, lasting twenty-four hours. The present

attack began thirty-four hours before the admission of the

patient to the Presbyterian Hospital and after eating a hurried

meal, with severe sharp pain in the vicinity of the umbiUcus,

increasing in intensity and after several hours referred to the

lower part of the abdomen. It continued without intermission

and was so severe that it was not relieved by morphin. Soon

after the invasion vomiting occurred, the vomitus consisting at

first of food, then of bile-stained mucus. The bowels, ordinarily

constipated, moved several times with catharsis, but no blood

was noted in the stool. On the day of admission to the hospital^

the vomiting continued and was projectile. At no time was

blood noticed in the vomitus.

Physical Examination. The patient looks sick, the face is

flushed, and the tongue is dry and coated. The pulse is 144,

respiration 36, and the temperature 101°.

The abdomen is slightly distended, without respiratory move-

ment and is generally tender, the tenderness being most marked
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below the level of the umbihcus and on the right side, in which

latter location the rigidity is board-like. There is dulness in

both flanks. Abundant peristaltic sounds can be heard over

the entire abdomen. On rectal examination there is tenderness

on both sides.

The general leukocytosis is 36,000, the polymorphonuclear

is 90 per cent.

Operation by Dr. Jameson thirty-six hours after invasion.

Under gas and ether anesthesia, the peritoneal cavity was

opened through a two-inch McBurney incision and about

two quarts of dark bloody fluid was removed. Examination

of the appendix was negative. On further examination of the

adjacent ileum, a loop of black intestine about fourteen inches

in length and two feet from the cecum was brought into the

wound after making a four-inch median incision. The necrotic

intestine was swollen and spongy with a sharp line of demarca-

tion both above and below. The mesentery was black and

swollen and no pulsation could be felt in its vessels. The gan-

grenous intestine was excised at a distance of two inches on

either side of the line of demarcation and an end-to-end suture

anastomosis added. There was no bleeding from the divided

mesentery. After the insertion of a cigarette drain to the region

of the mesentery, both abdominal wounds were closed in the

usual way.

There was no post-operative vomiting and except for moder-

ate distention the patient's condition was entirely satisfactory

until the sixth day when a fecal fistula developed through which

the entire intestinal contents were discharged. Ten days

after the first operation, the abdomen was again opened.

The divided ends of the intestine were separated by a consider-

able interval and there was no evidence of any previous suture

except in one place on the mesenteric border. There was an

abscess containing a half ounce of pus below the site of the

anastomosis. The open ends of the intestine were then closed

by inverting with purse-string sutures and a lateral anastomosis

was done at a point' lower down. A rubber tissue drain was

inserted and the wound closed with strong retention sutures.
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The patient rallied well after the operation and except for the-

persistence of a fecal discharge through the lateral incision

for two weeks made a satisfactory recovery. Recovery was,

however, also comphcated by a left femoral phlebitis.

Two months after the first operation the patient suffered from

an attack of intestinal obstruction. On opening the abdomen
through a left para-rectal incision the small intestine was found

to be constricted by numerous adhesions, and in one place near

the anterior abdominal wall it was definitely kinked. The
obstruction was relieved and he has been well since.

Case III.—Male, aged sixty years; physician. Many years

ago patient had typhoid fever complicated with a right femoral

phlebitis. With this exception he had always enjoyed good

health, although latterly showing a moderate degree of arterial

sclerosis with hyahne and granular casts in the urine. Two
days before admission to the hospital, in the evening after

dinner, while taking a stroll, the patient experienced abdominal

discomfort with a feeling of nausea. Earlier in the day he had

carried two moderately-heavy dress-suit cases and thought

that this might have caused some temporary indigestion. On
the following day the discomfort continued and patient was

unable to retain any food in his stomach. Notwithstanding the

usual remedies for an attack of ''indigestion," the symptoms

continued unabated and later in the day pain developed, referred

at first to the entire abdomen and later shifting over to the right

side opposite the navel. After a restless night and with the pain

alleviated with an injection of morphin, patient travelled all

day from Buffalo to New York, where he was seen by us about

forty-eight hours after the appearance of the first symp-

toms. The bowels during this time had moved several times^

and twelve hours before the operation patient had had two

formed characteristic bismuth stools, having taken that drug

for the rehef of what at the time he considered was an attack

of functional disturbance of the intestine.

Physical examination showed an abdomen free from disten-

tion with tenderness and rigidity well marked on the right side
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opposite the level of the navel. There was diminished respira-

tory movement of the abdominal wall. The pulse ranged between

120 and 130, but the temperature was normal. The general

leukocyte' count was 25,000 with a polymorphonuclear count of

95 per cent.

Operation by Dr. Ehot, fifty hours after invasion.

Under gas and ether anesthesia the peritoneal cavity was

opened through a McBurney intermuscular incision and a

considerable quantity of amber fluid found near the parietal

peritoneum. The appendix was normal. Exploration of the

adjacent ileum, however, show^ed a purple loop of 14 inches in

length, separated from the healthy intestine both above and

below by a sharp line of demarcation, of which the lower extre-

mity was about ten inches from the ileocecal junction. The

necrotic loop was carefully withdrawn into the incision, which

had been previously extended in both an upward and downward

direction, and resected, the line of division below passing through

the intestine two inches from the ileocecal junction. The veins

in the attached mesentery were extensively thrombosed and no

pulsation could be felt in the mesenteric vessels. The resection

was followed by immediate end-to-end by suture anastomosis

and after the removal from the pelvis of a considerable quantity

of dark-colored bloody fluid, and the insertion of a cigarette

drain the abdominal wound was closed.

The patient recovered from the operation and for twxnty-four

hours was in excellent condition, the pulse ranging around 120

without distention of the abdomen and without any material

discomfort. During this time there was passed a quantity of

gas from the bowel. At the end of this interval there was a

sudden change. The patient was seized with intolerable abdom-

inal pain which could not be controlled by morphin and which

caused him to cry out. The wound was immediately reopened,

and the pelvis was found to contain an abundant quantity of

intestinal contents. The anastomosis was tight and w^ell sealed

with plastic exudate over the line of suture. Further explora-

tion showed the intestinal contents to issue from a perforation
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about six feet from the ileocecal junction in an area evidently

the site of thrombosis. This was closed and the pelvis drained,

but the patient died eight hours afterward, the abdomen having

become extremely distended. Microscopic examination of the

resected intestine showed extensive venous thrombosis.

Case IV.—Male, aged thirty-eight years. Referred by Dr.

Bogert. Patient has always enjoyed the best of health. A
farmer by occupation, he has led an out-of-door life under

excellent hygienic conditions. He is of athletic build and gives

the impression of being an unusually strong man.

On July 23, between 9 and 10 a.m., and one hour after the

usual daily movement of the bowels, patient was seized with

abdominal pain. This was referred to the entire abdomen and

was equally intense on both sides. It was not increased by

respiration nor movement of the body. It was dull and constant

and persistent. The patient was not sufficiently ill to be con-

fined* to bed and went up and down stairs, lying down occa-

sionally on the lounge. There was no nausea or vomiting at

any time during his illness. At night the pain, still without

definite location, was sufficiently severe to require morphin,

by which it was relieved. On the second day of his illness, the

pain continued and there were several discharges of small

amounts of blood from the bowel. A high oil enema was given

and brought away about a pint of dark-colored blood. There

was no further discharge of blood from the bowels or of gas or

of any kind of movement until after the operation.

On the third day, the pain still continuing, the patient

was brought to the Nassau Hospital and seen by us for the

first time. The jolting of the ambulance increased the pain,

but after his arrival at the hospital the pain became less severe

and almost disappeared. During the entire three days the pulse

had not exceeded 80 nor the temperature 100°, and just prior to

the operation the pulse was 68 and the temperature a fraction

above 99°.

Physical examination showed no sign of circulatory dis-

turbance. The patient looked well and there was no indication
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of any serious illness whatever. Examination of the abdomen

showed diminished respiratory movement on the right lower

quadrant and at a point opposite the level of the navel; on

the right side, but above the usual location of the appendix

there was decided tenderness and rigidity. A rectal examination

elicited tenderness on either side. No tumor was felt either

through the abdominal wall nor through the rectum. No
leukocyte count was taken.

Operation by Dr. Eliot, sixty hours after invasion; under

gas and ether anesthesia, the peritoneal cavity was opened

through a mid-incision between the navel and the pubis, and a

considerable quantity of bloody fluid evacuated. The appendix

was normal. About two feet from the ileocecal junction, a

necrotic loop of small intestine was withdrawn from the pelvis

into the abdominal wound. There was some odor, but no per-

foration. The line of demarcation was distinct both above and

below. The veins in the attached mesentery were thrombosed

and no pulsation could be felt in the mesenteric vessels. The

necrotic intestine, about twenty inches in length, was resected

with immediate end-to-end by suture anastomosis and the

wound closed, after saline cleansing of the pelvis and the intro-

duction of a small rubber tissue drain just beyond the parietal

peritoneum.

The patient's recovery was prompt and without complication.

He has had no further trouble since the operation but tires more

easily at his work. At present, twenty-two months after the

operation, the patient's health is excellent.
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PRIMARY NEOPLASMS OF THE LYMPHATIC GLANDS
INCLUDING HODGKIN'S DISEASE

By WILLIAM B. COLEY, M.D.
NEW YORK

This paper is an attempt to add some further clinical data

bearing upon primary tumors of the lymphatic glands, on the

basis of a study of i68 cases personally observed.

I scarcely need state that this group of neoplasms gives the

most hopeless prognosis of any in the entire field of malignant

tumors—hopeless not only from the stand-point of surgery, but

also as regards a:-ray and radium treatment.

I should like to discuss the clinical diagnosis of neoplasms of

the lymphatic glands if time and space permitted. I can merely

say that while in many cases it is possible to make a correct

diagnosis from cUnical signs alone, together with the history of

the case, rapidity of growth, and blood examinations; in most

cases a positive early diagnosis cannot be made without a micro-

scropic examination, and not always then. I do not believe

there is much risk in an exploratory operation for the removal

of enough tissue for a microscopic examination. In many of

these cases the tumor is made up of a considerable number of

more or less discrete glands, and one small gland can be taken

out with little risk of producing generalization of the disease.

The almost hopeless prognosis of the disease has been empha-

sized by the paper of Fabian^ based upon the results of treat-

ment in a large series of cases collected by him. ''Operation,"

he emphatically declares, ''can come into consideration only

^ Munchener med. Wochenschr., August 26, 1913, No. 34, p. 1876.
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in such cases in which the site of the disease is isolated, a thing

which it is often difficult to prove. It is furthermore necessary

to exclude leukemia and pseudoleukemia by quantitative and

and qualitative blood analysis, tuberculosis by Pirquet's and

lues by a Wassermann reaction." He further holds that, in

view of the extreme difficulty in making an early definite diagno-

sis, it is essential to do an exploratory incision for the purpose

of microscopic examination which in the majority of cases

enables one to differentiate between lymphosarcoma and Hodg-

kin's disease. ''Clinically," he states, "these two conditions

may be deceptively similar, a circumstance which would not be

of great importance were the treatment of the two lesions the

same. This, however, is not the case. Operation, according to

our present knowledge, is contra-indicated in cases of malignant

lymphoma even if localized in character. Numerous observa-

tions having shown that in these cases, as in leukemia and

pseudoleukemia, the most thorough excision often does not

check the progress of the disease, but, on the contrary, causes

more rapid proliferation."

"On the basis of the collected experience up to the present

time," Fabian states, "we must admit that surgical treatment

in general has been most discouraging." He cites the exhaustive

compilation of Dufhus, in 1895, comprising 22 cases of lympho-

sarcoma of the neck and axilla observed at the Greifswald Clinic.

Of these 3 were inoperable; 3 of the remaining iq were operated

upon by exploratory incision only; 6 of the cases treated by

radical operation had a speedy recurrence; q left the clinic well

but in 4 of these a recurrence was soon observed; i patient was

operated upon four times. No permanent cures are mentioned.

The number of cases in which the appearance of the sar-

coma in the cervical glands is preceded by an attack of

tonsillitis or sore throat, points very strongly to an infectious

origin. One of the cases in my series, which I have given in some

detail, also points very strongly toward an extrinsic and infec-

tious origin other than through the tonsil. In this case the patient

cut her finger on a vase; a swelling in the axillary gland on the
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same side almost immediately appeared and developed into a

rapidly growing sarcoma. Of course, in this case it is not pos-

sible to prove the causative connection between the prick of

the finger and the sarcoma; the latter may have been merely

a coincidence, still in connection with the cervical cases following

an infection in the tonsil it is certainly suggestive.

There is much evidence pointing to a very close relationship

between the groups of tumors at present designated as malig-

FiG. I.—Hodgkin's disease.

nant tumors—sarcoma and carcinoma—and the group regarded

as Hodgkin's disease. Indirect evidence of this close relationship

is suggested by the recently published experimental work of Dr.

Maude Slye, of Chicago, covering a period of ten years. She

found that cancer was apparently hereditary in mice, and was able

to produce a breed of mice in which practically every member
of the family died of cancer.

Aside from the question of heredity—^which is irrelevant to
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the topic under discussion—she found that all the different

types of malignant disease were produced in these cancer families,

one having carcinoma, another sarcoma, another epithelioma,

and still others Hodgkin's disease and lymphatic leukemia.

Furthermore, these latter conditions she has never observed

except in cancer families.

To turn for the moment to the histological features in these

different tumors of the lymphatic glands, we find there is great

difference of opinion in characterizing the histological structures.

In one of my cases, a tumor of the axillary glands was pro-

nounced, in the original report, lymphosarcoma, and the same

pathologist two years later described it as an endothehoma.

Other specimens were pronounced round-celled sarcoma by one

pathologist and Hodgkin's disease by another. This is a com-

mon observation. Not infrequently have I received the following

opinion

:

''The tumor is certainly malignant, but whether sarcoma, or

carcinoma, I am uncertain." The term "embryonal carci-

noma," much used of late, is being more and more frequently

employed to describe some of these border-line cases. Herein

lies the great significance of the study of primary neoplasms of

the lymphatic glands. This study leads one to pay less and

less heed to the finer histological distinctions, the "judicial

niceties" of the microscopic examination in these cases—the

interpretation of which is by no means clear—but rather to

group the cases according to certain well-defined clinical fea-

tures. Thus we have a group of the so-called Hodgkin's type

of tumors, or neoplasms of the lymphatic glands, with fairly

distinct clinical features, sufficiently characteristic in the ordi-

nary case to make the diagnosis comparatively easy, namely:

I. Enlarged glands, usually beginning (in the cervical region)

on the one side, and soon involving those on the other side;

freely movable; more or less discrete, skin not attached; mod-

erately firm in consistence but not fluctuating, gradually followed

by involvement of the axillary a^d inguinal glands, and not

infrequently the spleen and liver; a blood picture which Bunt-
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ing and Yates believe to be peculiarly characteristic : a more or less

rapid deterioration in general health, uniformly endingin death.

2. The ordinary type of round-celled sarcoma of the cervical

glands, beginning as a single nodule, softer in consistence and

more apt to infiltrate the surrounding tissue than in the Hodg-

kin's type; may extend to the glands on the opposite side, but

this is not usual in the early stages ; more rapid increase in size

;

Fig. 2.—Lymphosarcoma,

more frequently associated with pain; running a much more

rapid course than the ordinary Hodgkin's and only infrequently

causing general metastasis. It resembles Hodgkin's in the fatal

prognosis. The differential diagnosis of this type of tumor from

tuberculosis is not usually difficult, owing to its very rapid

progress without any tendency to become caseous.

Then we have a third group of cases designated ordinarily as

lymphatic leukemia, which differs from the Hodgkin's very little

except in the blood picture. I believe it is possible to regard
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this group of cases as closely allied to Hodgkin's, and perhaps a

different stage of the same disease. A uniformly hopeless prog-

nosis is common to each of these different groups.

THE TREATMENT OF PRIMARY SARCOMA OF THE LYMPHATIC

GLANDS

If the disease is discovered before more than a single gland

has become involved it should be removed by surgical operation

Fig. 3.—Lymphosarcoma of tonsil.

and the patient put upon a prolonged course of treatment with

the mixed toxins of erysipelas and Bacillus prodigiosus, in the

hope of preventing a recurrence.

If the disease is primary in the tonsil, and is discovered before

the surrounding tissues have become markedly infiltrated, and

before metastases have taken place in the glands of the neck,

the tonsil should be removed, and if the diagnosis is confirmed

by microscopic examination, similar prophylactic toxin treatment

should be instituted.
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One of the most remarkable cases of an apparent cure is that

in which a large tumor, a round-celled sarcoma, of the tonsil

and cervical glands disappeared under seven weeks' treatment

with the mixed toxins of erysipelas and Bacillus prodigiosus

and the patient remained well for nearly seven years, when a

similar trouble developed in the opposite tonsil and neck, and

rapidly recurred after two operations. Following the recur-

rence after the second operation the mixed toxins were used for

Fig. 4.—Hodgkin's disease; rapid course.

a short time with apparently little effect. The patient died

two months later. Here it is fair to believe that the original

tumor was completely cured and that the one in the opposite

side was an entirely new development, not a recurrence of the

original tumor.

In many cases it is almost certain that operation, particularly

incomplete operation, greatly increases the malignancy of the

tumor and causes it to grow more rapidly than before. Hence,
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I believe that '^ palliative operations," or partial operations, in

this class of cases are contra-indicated.

In \'iew of the importance of establishing the correctness of

the diagnosis, beyond question, I beheve that a portion of tissue,

preferably a small isolated gland, sufficiently large to permit

of microscopic examination, should be removed; this can be

done in most cases without any material risk in the way of caus-

ing metastasis or increasing the malignancy of the growth.

The prognosis after :r-ray treatment in these cases is not

infrequently good as regards immediate result; but as Fabian

states, and my own experience confirms, there have been no

permanent cures from the :r-rays in this group of cases. The

same is true of radium.

Assuming the correctness of the view which I have long held

that Hodgkin's disease is a type of sarcoma, closely related,

etiological!y, I believe the same treatment should be applied to

Hodgkin's disease as to sarcoma of the lymphatic glands.

If the disease is discovered in the early stages, when only

one or a few glands are involved, most extensive and radical

removal, if possible, should be employed, always accompanied

by enucleation of the tonsils, if enlarged, as they are the most

probable source of primary infection.

Inasmuch as operation alone is practically always followed by

a recurrence of the disease, any hope of a cure must depend upon

postoperative treatment.

Yates and Bunting believe that long-continued a;-ray treat-

ment together with enucleation of the tonsil has apparently

effected a cure in two cases, the patients having remained well

upward of five years.

It should be noted that in both of these cases the disease was

attacked while in the very early stages, both having been sons

of physicians, and the disease was recognized comparatively

early.
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In one case, first treated in November, 1908, diagnosis con-

firmed by microscopic diagnosis, tonsillectomy was followed

by ic-ray treatment and hygienic measures. In this case there

were only a few enlarged bilateral cervical and axillary glands,

with no involvement of abdominal glands, spleen, or liver. In

December, 191 2, a few glands, smaller than peas, could be

felt in the posterior triangle of the neck, but none in the groin.

Fig. 5.—Clinical diagnosis was sarcoma of neck. Microscopic diagnosis was
Hodgkin's disease.

In January, 19 14, six years after the beginning of the treatment,

the patient was in excellent health; the blood picture was

negative.

In the other case of Yates and Bunting, ten years of age, there

was slight enlargement of the glands in the axillae and groins;

abdomen negative; blood picture positive Hodgkin's; axillary

gland removed for diagnosis; pronounced Hodgkin's. In this

case the disease was first noticed in December, 1909; 1910.
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tonsillectomy, followed by jc-ray and hygienic treatment. Sep-

tember, 1913: glandular condition about the same; a few

slightly enlarged glands palpable. January 6, 1914: blood

picture normal; glands quiescent. This patient was well at

the last observation, made four years after the beginning of the

treatment.

Nearly everyone has observed very marked beneficial effects

following the use of the x-rays in Hodgkin's disease in almost all

Fig. 6.—Lymphosarcoma.

its stages; but aside from the cases observed by Bunting and

Yates, I believe there is not a single case on record of a cure

by this agent; nor do I consider it proper to regard the two

cases cited in their series as positive cures. It should be noted

that in both of these cases they were dealing with in an early

stage of the disease, and there was no evidence of involvement

of the spleen or liver, such as was present in my cases treated

with the toxins.
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My reasons for advocating the toxins in Hodgkin's disease are

based upon the remarkable effects that I have observed in a

number of such cases, particularly the two in which entire

disappearance of the lesions occurred.

The following two cases of Hodgkin's disease have been

reported somewhat fully in my earlier papers:

Fig. 7.

in neck, oxilla, and groin. Return of liver and spleen to normal size

six weeks mixed toxins alone. Recurred in six months. Death in one year.

Case I.'

—

Hodgkin^s disease: Clinical diagnosis confirmed by

microscopic examination; entire disappearance of lymphatic and

splenic enlargement under two months^ treatment with mixed toxins

of erysipelas and Bacillus prodigiosus, without other treatment.

G. K., aged twenty-four years; family history negative.

This patient felt so entirely well that he refused any further

1 Further Evidence in Support of the Theory that Hodgkin's Disease is a

Type of Sarcoma, Transactions of the American Surg. Assn., 1908.
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treatment, and left the hospital. He gained forty pounds in

weight and remained in good condition for about seven months.

Shortly after, all of his former symptoms returned, and the

disease progressed rapidly, causing death in about six. months;

this proves the correctness of the diagnosis.

The second case^ I believe to be so remarkable that I have

decided to reproduce it in full.

Fig. 8.—Hodgkin's disease. Fig. 9.—Lymphosarcoma of the

neck. About thirty x-ray exposures

before entering the hospital ; no effect.

Few treatments were given in hospital.

Case II.

—

Advanced Hodgkin's disease successfully treated with

the mixed toxins of erysipelas and Bacillus prodigiosus.

The patient was treated, under my direction, by Dr. C. E.

Preston, of Ottawa, Canada, one of my former house surgeons.

G. M., aged nineteen years, was admitted to the Ottawa Hos-

pital May 4, 1908, with a history of glandular swelling beginning

on one side of the neck and later involving both sides, of about

one year's duration. There was gradual loss of weight and

increasing anemia. The glands of the neck were greatly enlarged

;

^ A Report of Recent Cases of Inoperable Sarcoma Treated with Mixed
Toxins of Erysipelas and Bacillus Prodigiosus, Cancer Research Society,

Buffalo, April 12, 1922, and Surgery, Gynecology and Obstetrics, August,

1911.
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the spleen was enlarged and palpable three-fourths of an inch

below the margin of the ribs; the liver extended three inches

below the border of the ribs; inguinal glands were moderately

enlarged. Weight, 122 pounds. The diagnosis of Hodgkin's

disease was made by all of the attending physicians and surgeons

of the hospital and a hopeless prognosis was given.

The mixed toxins were begun June i, the initial dose being

one-fourth minim. This was gradually increased until July

July 10, the maximum dose of twelve minims was reached.

This caused a temperature of 103° and a rather severe chill.

Fig. 10.—Round-celled sarcoma
of neck. Decreased three-quarters

in one week, but later increased.

Patient died four months later.

Fig. II.—Round-celled sarcoma.

The treatment was continued for three months, partly by the

family physician. Examination on January i, 1909, showed

the patient quite well, weight 145 pounds, with only a small

gland in the right side of the neck. He had returned to his usual

work. The toxins were discontinued.

Reexamination on September 10, 1909, by the family physi-

cian shows the patient in fine condition, all the glands have dis-

appeared and he continues his hard work. Under date of April

6, 191 1, Dr. Preston stated that he had just examined the patient

and found him in perfect condition.
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Under date of September i, 191 5, Dr. R. E. Webster, of the

County Carleton General Hospital (Ottawa, Canada), writes

that the patient at present is in perfect health seven years later.

Glandular system is apparently normal. He further adds that,

while no glands were removed, the case was a typical one of

Hodgkin's disease; all the glandular symptoms were present.

The patient was treated from June i to July 30 at the Ottawa

Hospital, after, 1908, which the toxin treatment was carried on

by the family physician at home.

Fig. 12.—Pathological diagnosis was sarcoma, but clinical course was that

of Hodgkin's disease.

In spite of the absence of a microscopic examination there

can be little doubt that the diagnosis of Hodgkin's disease was

correct.

All evidence of the disease disappeared under no other treat-

ment than the toxins, and the patient has remained well for

more than seven years after treatment. I believe this case

comes nearer to being a permanent cure than any case thus

far recorded.

The more important cases of my series are given in consider-

able detail, the entire number being reported in tabular form

at the end of this paper. Some of the cases have been previously
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reported in the Transactions of the Third International Cancer

Research Conference (Brussels, 1913), but inasmuch as this

volume is likely to be found only in the larger libraries, and in

order to make the paper complete, I have thought it wise to re-

produce the histories of these cases either in full or in abstract,

the most important feature being the addition of full data as to

the subsequent progress in the cases that are still living.

Fig. 13.—Hodgkin's disease

I. SARCOMA OF THE NECK

Case III.

—

Round-celled lymphosarcoma of the neck and supra-

clavicular glands recurrent; inoperable.

A. P., female, aged two years and ten months. Referred to me
by Dr. E. J. McKnight, of Hartford, Conn., in March, 1902. Pri-

mary tumor removed by Dr. McKnight at the Hartford Hospital

on January 27, 1902. No examination of the specimen was made,

but the tumor rapidly recurred and a second operation was done

in March, 1902. The specimen removed at this time was exam-

ined by Dr. W. R. Steiner, pathologist at the Hartford Hospital,

who made the diagnosis of small round-celled sarcoma. The
disease was considered too extensive for removal. The patient

was first seen by me on March 8, 191 2, when I found a series of

tumors extending from the clavicle to the mastoid bone on the

right side; the submaxillary and axillary glands on the right

side were also involved; the clinical appearance of the disease

Am Surg 33
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was typically sarcomatous. I advised the toxin treatment which

was carried out by Dr. McKnight for about three months.

Immediate improvement, followed by complete disappearance.

Fig. 14.—Round-celled sarcoma of neck.

Fig. 15.—Hodgkin's disease. Fig. [6.—Round-celled sarcoma of

neck.

In a letter dated June g, 191 5, the patient states that she is

well at present, over thirteen years afterward.

This patient was also shown before the Congress of Clinical

Surgeons of North America on November 12, 191 2, and before

the International Congress of Surgery, April 12, 19 14.
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Case IV.

—

Round-celled sarcoma of the neck.

F. W., male, aged fifty-eight years of age, referred to me
by G. H. Gray, of Lynn, Massachusetts, December 21, 1908.

Family history negative. Personal history: Two years before

patient noticed a small painless tumor in the right cervical

region. This grew slowly at first, but more rapidly later, and at

the time of the first operation, November 24, 1908, by Dr.

Gray, the tumor had reached the size of a small egg. It was

found impossible to make a complete removal. At the time

the patient came to me (December 21, 1908, there was a well-

FiG. 17.—Round-celled sarcoma of

neck.

Fi(,. i<s.—Round-celled sarcoma of the

neck after one-third disappearance.

marked recurrence, and the condition was inoperable. The

patient was admitted to the general Memorial Hospital on the

25th of December, 1908, and received eleven treatments under

my care. He was then advised to return to his home, and the

treatments were continued by Dr. Gray. He had 82 injections

altogether, the highest dose being 5 and 4.5 minims; the tem-

perature ranging between 99.5° and 100°. At the end of six

months the toxins were given but once a week. The treatment

was continued for nearly a year altogether. Examination,

November 11, 1909, nearly a year after the treatment was
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begun, showed a three-inch cicatrix over the interior sterno

mastoid region, soft, pHable, with no evidence of a tumor remain-

ing. General health was perfect. In a letter received from Dr.

Gray (dated April g, 191 1) he states that the patient is well at

present and in perfect general health, nearly two and one-half

years later. October 9, 1913, Dr. Gray writes: "M. W. is alive

and we)]." He remains well June, 1915, six and a half years

later.

Fig. 19.—Case IV. Inoperable recurrent sarcoma of neck. Entire dis-

appearance under toxin treatment. Patient well at present, over three years

later.

Case V.

—

Small round-celled sarcoma of the neck. Entire dis-

appearance under three months^ treatment with the mixed toxin.

Patient well at present, six years later.

P. K., male, aged forty-one years, heavy smoker. First

noticedf a lump in the submaxillary region in April, 1909. This

grew rapidly, and by June had reached the size of a hen's egg.
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On June 11, 1909, the patient was admitted to the Roosevelt

Hospital to the service of Dr. Charles H. Peck, who stated that

he found a very vascular tumor which had invaded the periosteum

of the lower jaw. There was also marked infiltration of the

muscles and skin.

Dr. Peck could not make a complete removal, and gave a hope-

less prognosis. A microscopic examination was made by Dr.

Fig. 20.—Melanotic sarcoma of neck (apparently primary in glands).

Hodenpyl, the pathologist to the hospital, and he pronounced it

a small, round-celled sarcoma, highly malignant.

The patient was referred to me by Dr. Peck a few weeks after

operation, for the toxin treatment, which was carried out under

my direction by Dr. Lipset, the family physician.

Shortly after the treatment was begun, the infiltrated area

in the region of the cicatrix began to soften and recede, and at

the end of three m.onths it had entirely disappeared. The
toxin was kept up in small doses, with intervals of rest, for one

year.
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The patient was shown before the Congress of the Inter-

national Surgical Association, New York, April, 1914, also

before the Chnical conference at the General Memorial Hospital

in March, 1915. He remains in good health without any trace

of the disease, in July, 191 5, six years afterward.

Fig. 21.—Hodgkin's disease.

Case VI.

—

Sarcoma of neck.

E. M., female, aged sixty years, referred to me by Dr. R. P,

SulHvan, of Brooklyn, on May 13, 191 5, with the following

history:

Six months ago she first noticed a lump in the right side of

the neck just behind the angle of the jaw. This slowly increased

in size and by the end of April apparently involved the lower

portion of the parotid. The glandular tumor below the jaw was

removed on May i at St. Mary's Hospital, Brooklyn, and

microscopic examination by the pathologist of the hospital

showed it to be a spindle-celled sarcoma.

Physical examination on May 13, 1915, showed a recent

cicatrix, two inches long, just below the ear, and running along

the margin of the jaw. There is some fulness or induration in

the region of the cicatrix, as also a mass in the region of the

right parotid gland, extending down into the neck itself. The

tumor is firmly fixed. The patient entered the General Memo-
rial Hospital and was immediately put upon the mixed toxins of

erysipelas and Bacillus prodigiosus, without other treatment.
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She remained at the Hospital for three weeks receiving the

toxins in gradually increasing doses from 0.5 to 6 minims; dur-

ing this time she had five chills. The tumor slowly decreased

in size and at the end of three weeks had- apparently entirely

disappeared. The toxins have been continued up to the present

time, two to three times a week.

August 20, 191 5. There is no evidence of any return of the

disease.

Fig. 22, Case VII.—Recurrent sarcoma of glands of the neck; inoperable.

Disappearedafteruseof toxins; well two and a half years (April, 19 15). CHnical

diagnosis: microscopic doubtful (very poor section).

Case VII.

—

Round-celled sarcoma of the neck.

Dr. P. V. In the early part of 1913, patient noticed a swelling

in the neck, starting midway between the chin and thyroid;

considered at first an inflammatory process by one, phlegmon by

another physician. Operation by Dr. Russell S. Fowler, of

Brooklyn, and after microscopic examination the disease was
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pronounced infective granuloma. Later it was pronounced

round-celled sarcoma. Three sections were also submitted to

Dr. William H. Welch, of Johns Hopkins, who stated that

they were extremely unsatisfactory for study, the material

having been allowed to dry and being poorly preserved, and

that therefore he could not make a positive diagnosis; he

added that round-celled sarcoma could not be excluded. Four

weeks after the operation, a recurrence set in which grew rapidly,

soon reaching the size of a fist, and extending from the mastoid

to the clavicle.

The case was considered inoperable by Dr. Fowler, who then

started the toxin treatment, April lo, 19 13. After five or six

injections the tumor began to soften, and it opened sponta-

neously, discharging necrotic material and gradually decreasing

in size so that in the early part of May, Dr. Fowler regarded the

trouble as practically cured, and he diminished the size of the

dose of toxins. When he had gone back from 14.5 minims to 8.5

minims, the tumor began to increase again very rapidly, where-

upon the doses were again increased. I first saw the patient

on the 15th of May, and on physical examination found an old

cicatrix two inches long, about an inch below the angle of the

jaw, extending over to the chin. There were two recent cica-

trices at the site of the old healed sinuses. In the anterior

portion of the neck, beginning a little to the left of the median

line and extending downward to the angle of the jaw, was a mass

about two and a half inches in diameter laterally, very firm^in

consistence and much harder than ordinary sarcoma, more like

carcinoma. There were several other smaller and discrete tumors

in the cervical and supraclavicular regions. Skin adherent only

in the region of the cicatrix, and not reddened. Tumor not

attached to the trachea or thyroid cartilage. General condition

good, but the patient had lost fifteen pounds in weight. I

urged pushing the toxins to the limits of safety, and after in-

creased doses his condition quickly showed signs of improve-

ment. The improvement, continued, and when seen on July

17, 19 13, the tumors in the cervical and submental regions had
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almost completely disappeared, and his general condition was

good. The dose of the toxins had been carried up to 20 minims

given in the pectoral region.

Physical examination January 20, 1914, shows the neck

entirely normal. There is no suspicion of any enlarged glands.

The patient's weight has increased from 212 to 222 pounds.

The patient has continued in good health up to the present

time, December, 191 5.

Fig. 23.—Case VIII. Angiopapillary endothelioma of neck. Specimen from
exploratory operation.

Case VIII.—Round-celled angiosarcoma of neck or adenocar-

cinoma.

Mr. K., aged forty-three years, was referred to me by Dr.

J. A. Bodine, of the New York Polyclinic Hospital, on March

14, 191 1, with the following history:

Fifteen months before, he first noticed a tumor in the left

cervical region which increased in size and finally involved a num-
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ber of the glands in the cervical and supraclavicular regions. An
attempt to remove the tumor had been made by Dr. Bodine at

the Polyclinic Hospital two weeks previously, bul the growth

was found too extensive, and it was impossible to make a com-

plete removal. The patient was referred to me for treatment

with the mixed toxins. At the time of his admission to the

General Memorial Hospital he showed a recent cicatrix three

inches long, just above the clavicle, extending up to the cervical

Fig. 24.—Same case as Fig. 23. Papillary adenocarcinoma of neck (thyroid ?).

Specimen from removal of most of tumor. Third operation.

region, only partly healed; there was an irregular tumor, about

two and a half inches in diameter, ulcerated in the centre, and

several outlying tumors, more or less intimately connected

with the main mass extending down to and beneath the clavicle.

The tumor had every appearance of sarcoma. Dr. Bodine stated

that the microscopic examination had shown the growth to

be a round-celled sarcoma. Dr. Jeffries, stated it was an

adenosarcoma. The patient was put upon the mixed toxins, the
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injections being made chiefly in the pectoral region, four to five

times a week. At the end of one week there was decided

improvement, the sluggish ulcerating surface had become nearly

healed, the tumor had decreased in size and was more freely

movable. The improvement continued steadily until in June

all that remained was a small fibrous-feeling mass, about the

size of a hazel-nut, just above the clavicle, anterior to the

sternomastoid muscle. This was freely movable and could have

been easily removed by operation. The patient has been steadily

gaining in weight during the last four weeks. The highest dose

of toxins given in this case was 7 minims, which usually was

followed by a good reaction Physical examination, July 15, 191 1,

showed only a small movable mass about three-fourths inch in

diamete r, just above the clavicle, which felt more like fibrous

tissue than a tumor. His general condition was excellent.

The patient then left the hospital and I lost sight of him

until June 21, 19 14, when he returned to me with the following

history: He stated that he had remained well until about

two months before, when a local recurrence was noticed above

the left clavicle; the tumor grew very rapidly with occasional

hemorrhages and some ulceration.

Physical examination showed a large tumor in the left cervi-

cal and supraclavicular region, the size of a hen's egg, made up

of nodules or less fused together. It is soft in consistence, with

an ulcerating area in the centre which bleeds freely. General

health fair. The tumor measured two and a half inches by four

inches in diameter. There is some dulness over the midsternum,

which would indicate involvement of the midsternal glands as

well.

The toxins were again started, most of the injections being made
in the buttocks, although a few doses were given into the tumor

itself. Growth continued, though not as rapidly as before;

the tumor seemed fairly movable and it was decided to remove

as much as possible by operation, which was done on

At this time the tumor was the size of half an orange, and occu-

pied the whole left supraclavicular region extending from the



524 coley: neoplasms of the lymphatic glands

inner end of the clavicle nearly to the outer. It proved to be

extremely vascular and extended down behind the clavicle and

was found in intimate relationship with the pneumogastric nerve,

common carotid artery and subclavian vein. It was dissected

off from the carotid with difficulty.

On separating the base of the tumor from the attachment

below, the subclavian vein was apparently wounded and a

hemorrhage ensued which it was difficult to control.

One of the smaller nodules above the clavicle was removed

for microscopic examination, and Dr. Ewing pronounced it a

lymphangioma. The specimen was evidently too small to show

the true nature of the tumor.

The tumor extended beneath the clavicle and no attempt was

made to remove it completely. The wound healed kindly and

no further hemorrhage occurred. After he had recovered

sufficiently, he was again put upon the mixed toxins, plus ^^c-rays.

Up to the present time there is no apparent recurrence of the

growth. The report of the microscopic examination of the

large tumor, by Dr. Ewing, was adenocarcinoma.^ (Fig. 25.)

Case IX.

—

Round-celled sarcoma of the glands of the neck.

Successfully treated with the mixed toxins of erysipelas and

Bacillus prodigiosus; well two years.

H. W., male, aged fifty-five years. Patient had been in good

health until the early part of May, 19 13, when he noticed a

small painless lump appear just under the jaw on the right side,

in the region of the submaxillary glands. The nodule grew

rapidly in size and was operated upon by Dr. Frederick B.

Sweet, of Springfield, Mass., who found a tumor about the size of

a pecan nut, which shelled out of its capsule like a pea from its

pod. There was no infiltration of the surrounding tissues nor

was the tumor attached to the bone. Microscopic examination

proved the growth to be round-celled sarcoma. Shortly after

the operation another gland developed beneath the right

^ November 15, 1915. Examination shows no local recurrence but during

the past three weeks he has developed marked hoarseness, which is probably-

due to mediastinal involvement. December 25, growing rapidly worse. Died

January i, 19 16.
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sternomastoid muscle. This was removed by operation, and

found lying between the carotid and internal jugular vein, about

the size of a small cherry. A portion was removed and sent

to Dr. Ewing, whose report reads:

"June 12, 1 9 13. ''The material shows a process which I

should call lymphosarcoma. It is somewhat peculiar in that

the cell type is not very typical, but mitotic figures are abundant

and the structure of glands is obliterated. I assume that there

is no leukemia."

Fig. 25.—Case IX. Lymphosarcoma of neck; recurrence after three opera-

tions ; condition then inoperable. Entire disappearance and patient well for

two and one-half years.

Within a week of this operation a rather diffused swelling

developed at the site of the incision. No attempt at removal

was made for fear of injuring the facial nerve. Patient entered

the General Memorial Hospital, June 5, 19 13, for the mixed

toxin treatment. The toxins were given in gradually increasing

doses but no reactions were obtained until 8 minims had been
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reached. There was no temperature from the smaller closes^

although they caused considerable depression. During the

earlier period of the treatment two to three very small glands

appeared at the site of the second operation over the carotid

vessels. These grew slowly until they reached the size of a

hazel-nut. After the first reaction was obtained there seemed to

be no further increase in the size of these growths. Patient re-

turned home July 26, and the toxins were continued by his family

physician, Dr. Shores, three times a week in doses ranging from

7 to 9 minims. On my return from Europe, the end of August,

patient came to me for examination and advice. I found that

the glands in the neck had not increased any in size during my
absence and that there was no return of the tumor in the sub-

maxillary region, which had disappeared under the toxins. In

order to lessen the severity of the treatment, and also in the

hope of increasing the chances of controlling the disease, I decided

to again operate and remove the tumors in the carotid region,

for which purpose, patient reentered the hospital on Septem-

ber 4, 1913. I found tumors very deeply placed about the caro-

tid vessels, and removed three growths ranging from the size of

a pecan to that of a hazel-nut. Microscopic examination showed

them to be round-celled sarcoma. There were undoubtedly a

few smaller growths situated higher up, which were not removed

the wound was fulgurated for five minutes. The toxins were

immediately resumed and the dose pushed to 9 minims which

gave a good reaction. On September 11, the patient left the

hospital and returned home where the treatment was continued

three times a week for two months, after which he received one

week's respite. He came to see me on December 2, 19 13, at which

time I found his weight to have increased considerably, and the

condition of his neck revealed no trace of the former tumor.

The toxins were continued for upward of one year; total

number of doses, 150; highest dose, 9 minims. Last examina-

tion, November i, 191 5, shows no trace of recurrence; patient's

general health excellent; weight normal. Well two and a half

years.
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Case X.

—

Small round-celled sarcoma of neck.

A. W., aged forty-nine years; admitted to my service at the

New York Cancer Hospital in 1894; family history good.

The patient had first noticed a small tumor just beneath the

angle of the jaw on the right side of the neck six months before;

this grew very rapidly but was accompanied by little or no

pain; it was associated with repeated attacks of quinsy. At

the time when he entered the hospital, the tumor was the size

of an orange, fixed to the deeper structures; the skin was not

adherent. Under cocaine a portion of the tumor was removed

for microscopic examination which showed it to be a small round

celled sarcoma. The patient was put upon the mixed toxins

of erysipelas and Bacillus prodigiosus, which caused very severe

reactions. Very remarkable improvement followed the treat-

ment; within one week the tumor was reduced from the size

of an orange to a hen's egg and became freely movable; there

was no sign of breaking down of the tumor. The injections were

continued and pushed to the limit of tolerance. No further

decrease in size followed however, and very shortly the tumor

began to increase again and grew as rapidly as before, later

involving the pharynx and tonsil. Whether or not the tumor

was primary in the tonsil is not clear. The tumor in the neck

was noticed before any increase in the size of the tonsil was noted.

The patient died two weeks later. The entire duration of the

disease in this case was only about eight months.

Case XL

—

Small spindle-celled sarcoma of the cervical and

supraclavicular glands and mediastinal glands held under control

for nearly three years with the toxins. Final result, death.

J. M., male, aged twenty-seven years, was referred to me by Dr.

Edgerton in October, 191 1, with the following history: Four

years ago he had glands removed from the neck at the PolycHnic

Hospital, which were thought to be tubercular. The disease

recurred and increased steadily in size and six months ago a

second operation was performed by Dr. Edgerton at the New
York Hospital. Microscopic examination of the glands removed

from the neck and supraclavicular region showed the disease to

be spindle-celled sarcoma.
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When the patient came to me in October, 191 1, he was put

upon the mixed toxins in gradually increasing doses up to 8

minims, which were followed by rather severe reactions and con-

siderable decrease in the size of the tumor. He left the hospital,

and when I saw him again in March, 191 2, physical examina-

tion showed him in good general health, except that he had a

severe cough. There was marked fulness just above the supra

sternal and supraclavicular region, especially on the left side.

No distinct tumor could be felt, but a general infiltration of the

tissues had taken place. There were several old cicatrices in

the left supraclavicular region. He was also examined by Dr. W.
L. Culbert, who found the left side of the larynx considerably

encroached upon by the tumor. The toxines were given at

irregular intervals, as the patient would not give up his work,

and had to be treated as well as was possible as an out-patient,

which made it impossible to give him doses large enough to

produce good reactions. On January 13, 1913, he was readmitted

to my service at the General Memorial Hospital, where he was

treated with subcutaneous and intravenous injections of the

toxins, under which treatment the tumor showed some retrogres-

sion. He received in all sixteen treatments, the highest dose

being 7 minims, which was followed by a chill and temperature

of 100.° He again left the hospital on February 8, 1913, after

which the treatment was continued rather irregularly.

In the spring of 1914 he was taking the toxins only once or

twice a week in small doses, as he did not wish the treatment

to interfere with his occupation. During the summer the tumor

showed sHght increase in size and when the treatment was

discontinued entirely during August and September, the increase

became very pronounced. He was urged to return to the hos-

pital for more systematic treatment, but failed to do so until

November 18, when the tumor had reached considerable size

and he had developed a hacking cough, due to pressure of the

growth upon his trachea and mediastinum. Under two to

three weeks' treatment the tumor above the clavicle, which

was the size of a goose-egg, became softer and under ether an
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incision was made and a large amount of partially necrotic

tumor tissue removed. The disease apparently extended beneath

the clavicle and mediastinum and no radical operation was

possible. Microscopic examination of the tissue was made by

Dr. Ewing, whose report read: small spindle-celled sarcoma.

The disease progressed with extreme rapidity, involving pleura

and lungs and causing death one month later.

II.

—

^malignant tumors of tonsil and neck

Case XII.

—

Inoperable spindle-celled sarcoma of the tonsil and

nasopharynx {for full report see Medical Record, November 17,

1894).

Male, aged thirteen years, had a rapidly growing tumor,

starting apparently in the tonsil and extending up into the

nasopharynx, seriously interfering with the patient's breathing.

A portion of the tumor was removed and examined by a compe-

tent pathologist, who pronounced it spindle-celled sarcoma. I

saw the patient in consultation with Dr. Walter B. Johnson

(Paterson, N. J.), in October, 1893, at which time the clinical

appearance was that of an inoperable malignant tumor. The

toxin treatment was started by me and later carried out under

my direction, by Dr. Johnson. Under three months' treatment

(local and systemic injections) the tumor entirely disappeared.

He was examined by Dr. Johnson, June, 191 5, and found to

be in good health twenty-two years after treatment.

Case XIII.

—

Inoperable round-celled sarcoma of the tonsil and

neck successfully treated with the mixed toxins.

A. L., female, aged eleven years. Hartford, Conn. The patient

was referred to me by Dr. William R. Porter, of Hartford, on

November 8, 1906. The patient had always been in good health,

except that she had frequent attacks of tonsillitis. A year ago she

had a small swelling in one of the glands on the right side of the

neck. The mother does not know whether it entirely subsided

or not. Two months ago she noticed considerable enlargement

in this region, which increased rather rapidly. When examined
Am Surg 34
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by Dr. Porter in the latter part of October he discovered a large

tumor, apparently originating in the right tonsil and nearly

blocking up the pharynx. She was examined by Dr. McKnight
and a number of other physicians in Hartford, and all considered

the tumor inoperable. The patient was referred to me by Dr.

Porter on November 8, 1906. Physical examination at this time

showed a growth the size of half a hen's egg, on the right side of

the neck, involving the pharynx wall and tonsil, nearly blocking

up the passage. On the opposite side of the neck, just below

the angle of the jaw, there is a tumor about the size of a small

hen's egg, fairly movable, smooth in outline, fairly firm in con-

sistence, skin not adherent. Diagnosis: round-celled sarcoma

of tonsil and neck. The toxins were begun November 9, 1906,

a-nd continued with two or three intervals to rest, one of three

weeks in duration, up to the middle of May, 1907, the patient

receiving in all between eighty and ninety injections, nearly

all of which were given in the pectoral region; a few were given

into the tumor of the neck, but none into the tonsil. After two

or three weeks' treatment there was a marked softening of both

neck and tonsil tumor. Examination in consultation with Dr.

W. L. Culbert; the latter removed a portion of the tumor of

the tonsil, and it was found that the central portion of the same

had become entirely necrotic, and several drams of broken-down

tumor tissue were curetted out. I also removed some tissues

from the tumor of the neck, which also proved softened and

necrotic in the centre. Both specimens were examined at the

Loomis Laboratory by Drs. Tracy and Buxton, and both proved

to be round-celled sarcoma.

This patient was rather susceptible to the toxins, and was

rarely able to stand more than 2 or 3 minims without a severe

chill followed by a temperature of 103° to 105°. The highest

temperature was 106°.

In two months the tumor of the tonsil and the neck had

entirely disappeared. Shortly afterward a new swelling devel-

oped in the neck, about one inch higher up. This swelling per-

sisted for a long time in spite of continued and severe treatment.
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She also developed a small glandular tumor on the other side

of the neck beneath the sternomastoid muscle. In February,

while taking the treament, she had a severe attack of herpes,

involving the right pectoral region and entire right arm. This

was extremely painful, and she was unable to take the treatment

for about three weeks. In the early part of May there still

remained some swelling in both sides of the neck, rather deeply

seated, underneath the sternomastoid muscle, and I decided

to explore under ether. I found the swelUng consisted entirely

of broken-down necrotic material which had not found an easy

exit. Some of the tissues from both sides were sent to Dr.

Tracy of the Loomis Laboratory, and microscopic examina-

tion showed no evidence of sarcoma remaining. The wound

quickly healed. The patient was shown before the Hartford

Medical Society on May 27, 1907, apparently perfectly cured,

and again before the Clinical Congress of Surgeons of North

America, in November, 191 2, in good health. My last report

was received in January, 191 6. She is still well, eight and

a half years later.

Case XIV.

—

Small round-celled sarcoma of the tonsil and neck.

Entire disappearance in seven weeks under treatment with the

mixed toxins of erysipelas and Bacillus prodigiosus; recurrence

in other tonsil and other side of neck seven years later. Very rapid

growth; death in four months.

H. M., male, aged thirty-two years. The patient was referred

to me on October 17, 1905, by Dr. Arpad G. Gerster, of New
York, as a case of inoperable sarcoma for toxin treatment, with

a history of having noticed a swelling on the left side of the neck,

just behind the sternomastoid muscle, in about the middle of

August, 1905. At about the same time he also noticed an en-

largement of his left tonsil; there was no pain at first, but as

both tumors increased rapidly in size, they soon became painful.

In the latter part of August, 1905, the patient was operated upon

at St. Mark's Hospital by Dr. Carl Beck, who made an attempt

to remove the tonsil tumor, as well as that of the neck; he found

it impossible, however, to make a complete excision. X-ray as
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well as radium treatment was tried with little or no effect. On
October 13, while under the care of Dr. Goldwater, at the New
York Polyclinic, a portion of the tonsil tumor was removed and
examined by Dr. F. M. Jeffries, director of the pathological

laboratory of the New York Polyclinic, and also by the patho-

logist of the Practitioners' Laboratory, both of whom reported

the tumor to be a small round-celled sarcoma (see pathological

reports below).

I first saw the patient October 17, 1905, and found the

left side of the neck occupied by a soft globular tumor, about

the size of half an orange; it extended from the angle of

Fig. 26.—Ca^c XIV. Sarcoma of neck.

the jaw in front to the mastoid process behind and downward
nearly to the clavicle. Examination of the left tonsil showed

it enlarged to two or three times its normal size. The patient's

general health had been but little affected. He was admitted

to the General Memorial Hospital in October 17, 1906, and

immediately put upon the mixed toxins of erysipelas and Bacillus

prodigiosus without any other treatment. Daily injections were

given, alternately into the neck tumor direct, and into the

pectoral region. The highest dose given was 7 minims; his

temperature ranged between 99.5° and 103°. In less than a

week there was decided decrease in the size of the tumors and
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increase in mobility. The diminution continued steadily until,

at the end of six weeks, both the cervical and tonsil tumor had

apparently entirely disappeared. The patient left the hospital

at the end of seven weeks. The toxins were, however, continued

twice a week for some time, as a prophylactic against recurrence.

He remained in good health up to the fall of 191 1, and had been

shown before various medical society meetings. At this time

Fig. 27.—Case XIV. (Third operation, April, 1912.)

there was a recurrence in the tonsil and neck, which was removed

by Dr. Erdman, December, 191 1. Unfortunately the specimen

was lost. The growth returned very rapidly, and in less than

three weeks had become larger than at the time of the last

operation. In January 15, 191 2, the patient entered my service

at the General Memorial Hospital where a very extensive opera-

tion was performed by Dr. William A. Downes and myself. A
mass about the size of an orange and several smaller masses above
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the clavicle were removed as well as the entire sternomastoid

muscle. These tumors were carefully examined by Dr. Ewing,

who pronounced them round-celled sarcoma. The patient made
a good recovery, but refused to remain at the hospital for the

toxin treatment, as I had advised. The latter was, therefore,

carried out for a few weeks by his family physician, when the

patient lost hope, and declined further treatment. The tumor

grew with marked rapidity causing death within less than two

months after the last operation.

Pathological Reports, October 17, 1905:

(i) " The neoplasm submitted has the character of round-celled

sarcoma. The cells are a mixture of small and large. The
tumor appears decidedly malignant, and has probably extended

beyond local limits. Examination shows that the cells have

invaded the bloodvessels, and could easily have been swept

into the current.

'^ (Signed) Practitioners' Laboratory."

(2) December 21, 1911:

"Specimen consists of a mass of tissue removed from the

tonsil.

"Microscopic examination shows the following changes:

"The tissue is irregularly covered externally by stratified

squamous epithlium. The main volume of the tissue is made
up of round cells, the nuclei of which show mitotic figures.

These cells are closely packed together and show no attempt to

reproduce the lymphoid follicles normally encountered in the

tonsil. The cellular foci are definitely surrounded by connective

tissue.

"The diagnosis in this case rests between a sarcoma of the

tonsil and a granuloma. From the histological appearance it

is quite impossible to decide.

"Blood from this patient fails to give a Wasserman reaction."

"(Signed) Douglas Symmers,

''Acting Pathologist to New York Hospital."
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Dr. James Ewing's report on the tumor removed by me on

January 15, 191 2, showed it to be undoubtedly a "round-celled

sarcoma."

(3) Pathological Report, dated April, 191 2:

''Sections show a diffuse growth of medium-sized round

cells. Nuclei are moderately hyperchromatic; mitoses are

occasionally seen. No reticular stroma is visible but the tumor

is infiltrating the muscular and fat tissues after the manner of

a malignant growth. Diagnosis: Lymphosarcoma.

''(Signed) James Ewing."

Case XV.

—

Small round-celled sarcoma of the tonsil with exten-

sive metastases on both sides of neck. Entire disappearance under

toxin treatment. Recurrence one year later.

Mr. C, aged forty-two years. Marked loss of weight; referred

to me by Dr. T. J. Reardon, of Boston, May 29, 1906. Physical

examination at this time showed a large tumor in the right tonsil

nearly blocking up the pharynx; it had the typical clinical

appearance of sarcoma; metastases occupied both cervical regions

extending down nearly to the clavicle; general condition mark-

edly deteriorated. The prognosis seemed so hopeless, that no

microscopic examination was made. The toxins were given into

the pectoral region and pushed to extremely high doses, as

much as 20 minims of the unfiltered preparation being given

which were followed by severe reactions, the temperature rising

to 104° to 105°. There was considerable decrease in the size

of the tumors while he was in the hospital, but his general con-

dition was bad and he continued to lose weight under the treat-

ment, so that it was not considered wise to continue and after

he had thirty-one injections he was sent home for an interval of

rest. The improvement continued steadily after he left the

hospital and at the end of four months the tumors of the tonsil

and neck had entirely disappeared. The patient stated that he

had taken some patent medicine for a time after he left the

hospital. In June, 1907, a little over a year later, there was a

recurrence in the right side of the neck, and he again returned
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to me. At this time there was a smooth globular swelling in the

submaxillary region about the size of a small hen's egg, mod-

erately soft in consistence and not very firmly attached. It had

the typical cUnical appearance of a sarcoma. I removed the

tumor, and microscopic examination by Drs. B. H. Buxton and

E. K. Dunham showed it to be a small round-celled sarcoma.

The patient's general health was good. I advised resumption

of the toxin treatment, but the patient refused and returned

home. Other tumors quickly developed in the neck and grew

with great rapidity, causing death within a year.

This case, I believe, is of extreme importance, inasmuch as it

shows that a tumor of high malignancy, the diagnosis of which

was confirmed by the fatal issue, entirely disappeared together

with the metastases under three months' treatment with the tox-

ins. The subsequent recurrence with the diagnosis this time

confirmed by microscopic examination removes all doubt of the

nature of the primary tumor.

Case XVI.—Lymphosarcoma of the tonsil with extensive metas-

tases in the glands of the neck; complete disappearance under the

toxins; later recurrence no longer controlled by the toxins; death;

autopsy.

Mr.W., male, aged thirty-five years, a patient of Drs. McMullen

and Stanton, Schenectady, N. Y., noticed a swelling of left

tonsil late in November, 1909. A few weeks later he noticed

an enlargement of the glands of the neck on the left side. The

tumors grew with great rapidity, and in February, 19 10, had

become so extensive that the patient was sent to Dr. George

W. Crile for operation, if he considered it feasible. Dr. Crile

found a tumor nearly blocking up the pharynx, and the neck

tumor so large that he did not believe it possible to do a radical

operation, and at once put the patient upon the mixed toxins

(Coley), prepared by Dr. Tracy, of the Huntington Cancer

Research Fund. The patient was emaciated and in very bad

general condition at the time the treatment was begun. At the

end of two weeks there was a marked decrease in the size of the

tumors. The patient's general condition has become worse. At
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the end of five weeks tbe tumors had nearly disappeared. In

September the tonsil again enlarged to about twice its normal

size. Sections examined by this showed the same histological

picture as at the previous examination. Lymphosarcoma. He
entered the Ellis Hospital on September 7, remaining until Sep-

tember 28, during which time he received fifteen injections of the

toxins, with a complete disappearance of the growth. In Sep-

tember, 1 9 10, I examined him and there was no evidence of any

tumor. During October he received eight injections; November,

seven injections; December, seven injections; January, six in-

jections. About January 18 the growth again appeared, involv-

ing the tonsil and extending along the anterior pillar and along

the palate anteriorly. The tonsil was about three times its

normal size, no glandular involvement. During February he

received nine injections; March, seven injections. While nearly

all of the injections were made in the pectoral region, a few were

made into the neck tumor itself, and one directly into the tonsil,

causing a very decided local reaction, swelling of pharynx and

cervical glands. A large slough of the upper part of the growth

took place. Dr. McMullen stated the patient was getting the

injections just as rapidly and in as large doses as his general

condition permitted and that he ''hoped to have the growth

again cleared up in a short time." The ultimate result is still in

doubt.

In February, 191 1, the patient was referred to me for personal

treatment by Drs. McMullen and Stanton; he remained under

my care for four weeks, during which time the toxins, both

filtered and unfiltered, were given intravenously, and caused

severe reactions. Temporary improvement occurred, but later

the toxins seemed to have little effect upon the tumor which

gradually increased in size. The patient's general condition

slowly deteriorated and he died on February 7, 191 2.

I am indebted to Drs. McMullen and Stanton for the follow-

ing very complete postmortem examination report, made by

Dr. Kellert:

"The right side of the neck is greatly enlarged by two tumor
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masses, the smaller one of which is approximately 5 cm. in

diameter and is intimately associated with the inferior maxilla.

The larger mass, approximately 10 cm. in diameter and of oval

shape, is situated beneath and behind the above mass. From
the smaller mass there extends two minute openings through

the skin and from which there exudes a small amount of puri-

form material. In the medium line beneath the larynx is an

incision 4 cm. in length, at the lower end of which is a round

opening i cm. in diameter which extends into the trachea.

Over the sacral region are two small areas of ulceration. Edema
of extremities is absent. Median incision made.

''The organs of the neck were removed en masse and the

tumor masses above described are seen to consist of a grayish-

white, soft friable tissue involving the glands, which extend

downward toward the clavicle. The glands are matted together

and form one continuous mass. On cut section the tumor

presents numerous irregular, yellowish white softened areas.

The upper mass has a centre which is of a dark greenish color

and communicates with the gland. The tissues surrounding the

larynx are slightly edematous. The mucous membrane of the

trachea, below the larynx, presents a reddened injected appear-

ance. The tongue is negative."

Dr. McMullen adds:

''The remarkable fact about the autopsy was that not a single

metastasis was discovered anywhere outside of the chain of

cervical glands which drained the tonsil. In spite of the long

continued use of such large doses of the toxins there were no

remarkable changes in either the heart, muscle, or kidneys."

A microscopic examination was made by four pathologists,

including Dr. Crile.

Dr. Ewing's report, dated January 22, 19 13, reads as follows:

"The material consists of a section of small portion of sub-

cutaneous or submucous tumor nodule. The structure is that

of lymphosarcoma. The proliferating cell is large, mononuclear

with vesicular nucleus, granular acidophilic cell body. These

are found diffusely scattered throughout the section. No giant
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cells; few traces of lymphocytes, some focal necrosis and some

traces of reticular tissue. The cells are loosely packed and the

general appearance recalls that of an infectious granuloma with

excess of large round cells. The true neoplastic nature of the

process, as of most lymphosarcomas, appears doubtful."

This together with the autopsy report render the case par-

ticularly complete and full of interest.

Case XVII.

—

Round-celled sarcoma of tonsil with metastases

in neck. Entire disappearance under toxin treatment; no recur-

rence five years later.

C. W., male, aged thirty-six years. Family history: Uncle died

of cancer of leg. Patient's general health always good. Referred

to me by Dr. Skeels, of St. Albans, Vermont, on May 26, 1910.

He had smoked a great deal, but stopped smoking six weeks ago.

He first noticed a swelling in the right tonsil two months ago;

two weeks ago noticed an enlargement of the gland in the right

side of the neck. He was treated by a throat specialist for some

time, but the tumor increased steadily and rapidly. It had been

pronounced an inoperable malignant tumor by four prominent

surgeons of Montreal. Physical examination by me on May 26,

19 10, showed the right tonsil enlarged to the size of an Ulmond,

ulcerated on its posterior surface. The tumor was very hard on

palpation, resembling carcinoma rather than sarcoma; there

was a hard, movable gland the size of an English walnut in the

right cervical region, anteriorly to the sternomastoid muscle.

The patient was admitted to the General Memorial Hospital

and remained in the hospital for about six weeks. A portion

of the tonsil was removed for microscopic examination, and

pronounced round-celled sarcoma, by Dr. W. C. Clark, Pathol-

ogist to the Hospital. The injections were practically all made

into the pectoral region and doses ranged from 0.5 minim to 5

minims, with fairly severe reactions from the larger doses. The

tumor in the neck first became softer and more movable; at the

end of a week it began to decrease in size with final disappear-

ance under four weeks' of further treatment. The tumor of the

tonsil diminished more slowly but at the end of two or three
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months this, too, entirely disappeared. A letter from the

patient's physician, dated March 19, 191 1, stated: "He is at

present perfectly well; there is absolutely no sign of any growth

in his tonsil; his recovery here is considered as almost miracu-

lous."

Later Notes: A letter received from the attending physician,

Dr. E. J. Melville, under date of July 10, 1913, states:

" There is no return of the tumor in Mr. W.'s case and no parti-

cular change in his condition from what I reported to you six

months ago. The tumor has not returned. In fact the tonsil

and peritonsillar tissue is normal. His only ailment is a pro-

gressive dementia, probably caused by ischemia of the brain.

''This case is a complete cure, with no return to date."

Under date of January 14, 1914, Dr. Melville writes:

"There has been no return of the sarcoma of the tonsil, which

disappeared under the toxin treatment four years ago.

" Mr. W. is about the same as when I wrote you last, suffering

from ischemia of certain areas of the brain, which causes a form

of brain softening, and progressive dementia, of a mild idiotic

type. This condition is probably due to arteriosclerosis, from

which disease he has suffered for ten years.

"His appetite and general physical condition have not mate-

rially changed in the past two years."

Last note, August 2, 191 5, five years after treatment Dr.

Melville writes Mr. W. has had no return of his sarcoma of

tonsil, but his mind is still degenerating.

Case XVIII.

—

Lymphosarcoma of tonsil and pharynx with

metastases in the neck.

Mr. C, aged forty-three years. Family history good;

Wassermann negative. About a year ago he noticed enlarge-

ment of the right tonsil, which increased in size from time to

time for about six months. Removal of tonsils by Dr. Leonard

at the St. Bartholomew Clinic. A local recurrence took place

and grew rapidly until November, 19 14, when the growth filled

nearly the entire pharynx. In December, 1914, a section of the

original specimen removed was examined by Dr. Dickson, the
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pathologist of the Eye and Ear Infirmary, who pronounced it

small round-celled sarcoma, which diagnosis was subsequently

confirmed by Dr. James Ewing. On January 31, 191 5, the

patient was admitted to the General Memorial Hospital. Physical

examination at this time showed a tumor of the right tonsil,

extending nearly over to the opposite pillar and blocking up

Fig. 28.—Case XVIII. Inoperable lymphosarcoma of tonsil and neck.

Nearly disappeared after two months' toxin treatment, but then increased

slightly. Removed by operation and toxin treatment again given. Recurred;

marked improvement. Under radium and x-rays. Temporary; still under

treatment, but getting worse.

the whole pharynx and reaching up behind the soft palate,

pushing the latter forward into the buccal cavity. The toxins

were started at once, the injections being made in the pectoral

region; the initial dose was 0.5 minim which was increased by

0.5 minim daily until 5 minims were reached, which produced

a chill and moderate reaction. After three or four injections,

marked diminution in the size of the tumor was noticed and
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there was less distress in swallowing. The tumor continued to

decrease in size rapidly and two and a half weeks after the

treatment was started, it was only about one-third its original

size. He received from three to five injections a week, practic-

ally all systemic and the highest dose given was 9 minims; he

usually had one or two reactions a week. During April the

tumor showed little change in size, but was considerably paler

than before and much harder in consistence; it felt like fibrous

tissue.

Fig. 29.—Case XVIII. Lymphosarcoma of tonsil and neck; after toxins.

There is increase in fibrous tissue.

Dr. Welch's report on the slides sent him reads as follows:

" March, 15 191 5. ''The sections show along one edge lamin-

ated, flat epithelium with many wandering cells. Beneath the

epithelium is a thin ayer of rather dense fibrous tissue, here and

there penetrated by the cells of the underlying neoplasm. There

appears to be no ulceration. The rest of the sections is composed

of a densely packed mass of cells belonging to the lymphocytic
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group. Many of these cells are ordinary lymphocytes, but the

prevailing cells are larger with round and oval nuclei presenting

a nuclear membrane and one or more nucleolar particles of

chromatin. These latter cells have a fair amount of cytoplasm,

but cellular outlines are indistinct. These larger cells I regard

as of lympho cytic nature, rather than fibroblastic. There are

no evidences of follicles or other architectural features of the

tonsil. There are occasional strands or septa of connective

tissue, but in general there is very little basement substance or

tissue between the cells. Bloodvessels are recognizable, but do

not appear to be abundant. Nuclear figures are numerous.

''Diagnosis: lymphoblastoma. The tumor may also be called

a round-celled sarcoma, although I consider its origin to be

from lymphatic tissue. Remark: The tumor is histologically

to be regarded as malignant."

The toxins were continued four or five times a week until the

middle of May, 191 5. There seemed to be no further decrease

in the size of the tumor. Under ether an incision was made

through the soft, palate, and a mass about the size of an English

walnut was enucleated with the finger. Microscopic examina-

tion made by Dr. Ewing showed it to be lymphosarcoma.

A small gland, about the size of an olive was removed at the

same time, and proved to be lymphosarcoma (see illustration of

slides). The toxins were resumed after operation and continued

until the middle of July. Examination at this time showed the

general condition to be about the same. There was some thick-

ening at the site of the incision, which was apparently only

scar tissue. There has been no increase during the last month

The patient left the hospital for a two weeks' vacation.

On his return the small indurated area at the site where the

tumor had been removed, had increased markedly in size, so

that at this time there was a tumor about one inch in diameter,

firm in consistence. The patient was again put upon the mixed

toxins and at the end of two weeks the growth was apparently

checked but had not noticeably decreased in size.

He then had an application of 80 mg. of radium for eight hours.
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Under the combined treatment the tumor rapidly diminished in

size, and soon there was scarcely more than an indurated edge

at the site of the growth.

Later Notes (October 12, 191 5). The improvement which

followed the use of radium proved very temporary, and in spite

of a:-ray, radium, and toxin treatment, the primary tumor not

only began to increase in size, but more and more of the cervical

glands became involved; these were at first held in check by the

x-Y?iys, but the disease gradually progressed, and at present

there is little hope of further control.

November 18, 191 5. Patient returned to the General Mem-
orial Hospital this morning, and was shown at the clinical

conference. Four and one-half weeks previous he developed a

severe attack of pneumonia; his temperature ranged to 104°

and fell as low as 95° at the crisis. During this period, the

glands on both sides of the neck which were remarkably enlarged

entirely disappeared. Examinations this morning shows no evi-

dence of a tumor in the tonsil or pharynx; no enlarged glands

are palpable in the cervical region. It should be stated that he

had radium treatment in the pharynx a few days before he

developed pneumonia. Inasmuch as the enlarged glands devel-

oped while he was receiving the radium treatment, and the

disease had been only temporarily held in check by the

x-YSiys, it would seem a reasonable inference thatthe pneumonia

infection was responsible in part at least for the disappearance of

the glands. A week later, November 25, 191 5, small recur-

rence in tonsil again visible. January i, 1916, disease slowly

progressing.

III.—SARCOMA OF AXILLARY GLANDS

Case XIX.

—

Lymphosarcoma of axilla.

Mrs. J. G., aged forty-five years. Family history good. In

December, 1905, first noticed a lump in the left arm, which

slowly increased in size until March, 1906, when it was removed

by operation. The operation was regarded as incomplete.
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Microscopic examination was made by the pathologist of the

West Pennsylvania Hospital, whose report reads:

"The tumor is composed of small round cells of about the size

and appearance of mononuclear leucocytes (sarcoma cells) with

a moderate amount of intercellular substance and shows the

reticulum and stroma formed by branching stellate forms, which

is characteristic of lymphosarcoma."

The patient was referred to me March 25, 1906, by Dr. K.

I. Sanes, of Pittsburgh, Pa., who stated that the glandular tumor

was adherent to the axillary vein; but it was impossible to

state from examination whether or not the axillary vein itself

was involved. I advised the use of the mixed toxins, which were

started immediately and continued for a number of weeks by the

family physician. Two years later (March 23, 1908) I received

a letter from the patient's husband, which stated: ^'Mrs. G.

is quite well. Has been troubled recently with some rheumatism

and during summer had severe attack of bronchitis followed by

intercostal neuralgia brought on by the coughing. On conval-

escing partly, she went to Cape May for six weeks, and a specialist

there, who treated her with electricity, stated that her condi-

tion had nothing to do with her old trouble."

In a letter received from the patient's husband, dated Jan-

uary 20, 1914, he states: ''Mrs. G. has never had a return of the

trouble for which the toxin treatment was administered, and is

now well after eight years."

Case XX.

—

Lymphosarcoma of the axillary region.

Mr. C. R., male, aged twenty-nine years. In the spring of 1910,

the patient was operated upon by Dr. Samuel Robinson, of Bos-

ton, for a tumor situated in the right axillary region. Microscopic

examination showed the growth to be round-celled sarcoma.

A second operation was performed by Dr. Robinson, on August

8, 191 1, for what was supposed to be a recurrent or metastatic

tumor involving the right axillary glands. The portion removed

was examined by Dr. Homer Wright, pathologist of the Massa-

chusetts General Hospital, and pronounced lymphosarcoma.

Two weeks later the patient was referred to me for toxin treat-

Am Surg 35
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ment. The injections were started by my associate, Dr. J. P.

Hoguet, and later continued by the family physician until

January, 191 2, at which time there was no trace of the tumor

left. I made a careful examination of the patient in October,

19 13, over two years after treatment was begun, and found him

in good health, with no sign of a recurrence. The patient remains

well at present, four years later.

Case XXI.

—

Sarcoma of the axillary and cervical glands (Pos-

sible Hodgkin's).

E. F., male, aged thirty-five years. Family history negative.

In August, 191 1, first noticed a swelling in the right axillary

region which continued to grow until at the end of eight months

it had reached the size of a fetal head. First operation was

performed by Dr. V. Gaudiani, of New York, in April, 191 2, at

which time there were no traces of inflammatory trouble, the

skin was movable and not adherent, and the tumor was not

attached to the chest-wall. There were a few glands in the

supraclavicular region; spleen not enlarged; no dulness in the

mediastinum. Patient's general condition good. A few supra-

clavicular nodules were left behind at the time the axillary

tumor was removed. Anatomical examination showed glands

of various sizes, easily detached one from the other, almost uni-

form in arrangement, and markedly soft in consistence.

Microscopic examination: Lymph cells seem to be a little

enlarged in size with a prevalent type of eosinophiles cells,

occasionally giant cells (not typical Langhans's cells); connec-

tive-tissue hyperplastic with spaces of hyaline degeneration.

The diagnosis of Hodgkin's disease was made by Dr. Ewing.

It was regarded as sarcoma by Dr. Elser, and a third patholo-

gist inclined to believe it tuberculous.

After a few months (July, 191 2) Dr. Gaudiani removed the

other few nodules, which meanwhile had become enlarged and

painful. He found the anatomical condition a little changed, as

a few glands were included in a periglandular inflammation

and one of the nodules had a necrotic focus as large as a bean.

Shortly after a few nodules appeared again in the neck and pec-

toral region, which rapidly diminished under :r-ray treatment.
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I first saw the patient in July, 1913, at which time there was

a mass about the size of a fist beneath the pectoral muscle;

supraclavicular and cervical glands markedly enlarged. The

toxins were then started by me at the Italian Hospital, and

carried out by Dr. Guadiani under my direction. After a few

weeks' treatment, on account of the marked local reactions

which followed, the patient refused further treatment. He took

a trip to Italy where he remained four months. On his return

to New York he was examined by Dr. Gaudiani, who stated

that he found the mass in the subclavicular and pectoral region

as well as the gland in the supraclavicular region, to have entirely

disappeared. This was on the side of the first operation. At

the time of the last operation, Dr. Gaudiani states that he left

a large mass behind. In the right carotid and left axillary

regions, where no operation had been performed the glands

showed some slight increase in size. He was then put upon

aresenic treatment, which is still being used at the present time.

On March 31, 191 5, Dr. Gaudiani writes that the patient's

general health remains good. The tumors in the right axillary,

sub- and supraclavicular regions where the disease started,

disappeared under the toxin treatment, and there has been no

sign of a recurrence since. The left axilla is now occupied by a

tumor the size of a fist, connected with the lymph glands. Other

lymph glands the size of an apple, occupy the right carotid

region. Patient had several treatments with salvarsan, although

he had a negative Wassermann reaction. The glands have all

disappeared and he is now well, January 7, 191 6.

Case XXII.

—

Round-celled sarcoma of axilla.

P. W., female, aged twenty-seven years, cut her hand on a

flower vase in 1893, and wore a bandage for two weeks. During

this time a small lump appeared in the axilla of the same side^

This lump never disappeared and slowly increased in size. Two
other lumps appeared later and finally the three lumps became

fused into one. In May, 1895, the tumor had reached the size

of a hen's egg. It continued to increase in size and in January,

1896, Dr. A. J. McCosh, of the Presbyterian Hospital found
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it impossible to remove the entire growth. The portion remain-

ing increased rapidly in size and gradually the entire arm became

swollen. The patient was referred to me in August, 1896.

Physical examination at this time showed a tumor the size of a

fist, occupying the right axillary region and extending backward,

apparently involving the clavicle and a portion of the scapula.

Anteriorly it reached to the border of the sternum; it was

firmly adherent to the chest wall. The skin was a bluish-purple

in color, and there was an area of ulceration three-fourths inch in

diameter. Her general condition was fair. A few injections of the

mixed toxins were given, but it was not considered wise to

continue them. The case went on to a rapidly fatal termination.

Case XXIII.

—

Lymphosarcoma or endothelioma of axilla recur-

rent in groin.

P. J. B., male, aged sixty-seven years, referred to me in

January, 191 1, by Dr. Ferbert, of Los Angeles. Family history

good; no tubercular history. Three years before had first

noticed a small enlarged gland in the left axilla; this slowly

increased in size. Four to five weeks before his admission to

the hospital it began to grow very rapidly, doubling in size within

a month. Physical examination on January 31, 191 1, showed

a tumor in the left axilla two and a half by three inches in diam-

eter, made up of a number of more or less discrete, enlarged

glands varying in size from a hazel-nut to a walnut, partially

fused together, making one tumor mass. Operation was done on

February i, under ether anesthesia. The tumor mass extended

up to and beneath the clavicle, and removal was regarded as

incomplete. Immediately after the operation the patient was

put upon regular treatment with the mixed toxins of erysipelas

and Bacillus prodigiosus which was kept up for three weeks at

the hospital and later continued by Dr. Ferbert at Los Angeles.

Microscopic examination of the tumor was made by Dr. James

Ewing, whose report stated: ''The tumor is a sarcoma of the

lymph nodes." In a later report Dr. Ewing pronounced it

endothelioma. Dr. W. C. Clarke, the pathologist at the

General Memorial Hospital reported: "round-celled sarcoma."
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In a letter dated November ii, 191 2, Dr. Ferbert stated that

the patient was still well. In September, 1913, he returned to

to Dr. Ferbert with a recurrence underneath the pectoraHs minor

muscle, attached to the subclavian vein. This was removed

and the toxins were resumed as a prophylactic. Most of the

tumor was sent to me, and examination made by Dr. Ewing

on January 29, 19 14, proved it to be a true lymphosarcoma.

The report adds: ''It is composed of rather large cells quite

different from the spurious lymphosarcomas which resemble

Hodgkin's disease."

In his last report, dated April 17, 191 5, Dr. Ferbert states:

''On examination today I found no recurrence whatever."

Case XXIV.

—

Fibrosarcoma or neurosarcoma primary in the

right axilla.

Mrs. W. D., aged thirty-three years, was referred to me by

Dr. Frederick B. Downs, of Bridgeport, Conn., in September, 1913,

with the following history. Family history good. Ten years

ago she noticed a small lump in the posterior portion of the right

axilla, following shortly after a blow received by striking the

axilla against a door. The tumor was removed by Dr. Hy.

Blodget, of Bridgeport, Conn. There was apparently no micro-

scopic examination made at this time. Two years later there

was a local recurrence just behind the original tumor involving

the lower portion of the scapula. The patient consulted Dr.

Downs who removed a portion of the scapula together with the

tumor. Microscopic examination proved the disease sarcoma.

She remained well for nearly two and a half years, when a second

recurrence took place in the pectoral region on the same side

just below the clavicle. A third operation was done by Dr.

Downs who removed a portion of the fifth and sixth rib together

with the tumor. There also was a hard, slightly protuberant

tumor mass above the clavicle which was not operated upon.

A small sinus persisted after the operation. The patient then

received a month's treatment with the mixed toxins, and a little

later a second course of two months' duration, during which

time the tumor above the clavicle entirely disappeared. In
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November, 1910, she had an attack of pneumonia. Shortly

afterward a tumor developed at the inner portion of the cica-

trix in the pectoral region and grew rather rapidly until it had

reached the size of a grapefruit, being quite five inches pro-

tuberant. The patient states that this for a time diminished

apparently spontaneously to about half its former size, accom-

panied by marked faUing-off in general health.

Physical examination at the time of admission to the General

Memorial Hospital on September 22, 19 13, showed in the middle

of the right pectoral region, between the nipple and clavicle,

a tumor markedly protuberant, the size of an orange, partly

pedunculated with an attachment to the chest wall of not

more than one-half the diameter of the tumor itself. The

tumor was not covered by skin, reddish in color, of fungoid

appearance, but there was very little exudate; it was appar-

ently not highly vascular. There was also a hard tumor above

the clavicle very firmly fixed. An rr-ray of the chest showed a

large intrathoracic mass, apparently as large or larger than

the extrathoracic tumor. In addition there was a tumor the

size of a goose egg in the axillary region. Under ether anesthesia

I removed the mass in the pectoral region flush with the chest

wall, but no attempt was made to follow it into the thoracic

cavity. There was some hemorrhage which was controlled by

gauze dressing. The patient made a good recovery and was

then put upon the mixed toxins of erysipelas and Bacillus pro-

digiosus which were given up to the time she left the hospital

in October, 19 13, and later continued at home by her local

physician. When she returned to the hospital in May, 1914,

she had gained twelve pounds in weight and there was no sign

of a local recurrence. The axillary tumor which showed a

tendency to infiltrate the surrounding tissues had become more

movable and, under ether, I removed a mass the size of a hen's

egg from the axillary region. The patient was again put upon

the mixed toxins and returned to her home on June 18, 1914.

Microscopic examination of the second tumor was made by Dr.

Ewing, whose diagnosis was neurosarcoma.
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Physical examination of the patient on August i, 191 5, shows

no return of the tumor of the chest wall, but a slight falling

off in weight. The tumor above the clavicle is slightly larger.

The toxins were resumed.

IV.

—

sarcoma of inguinal glands

Case XXV.

—

Sarcoma of groin (clinical diagnosis) .

H. P., male, age seven years, was referred to me by Dr. E. P.

Swasey, of New Britain, Conn., on November 8, 1910. No his-

tory of tuberculosis or malignancy in the family. The patient

received a kick in the right groin by another boy .three months

ago. A few days later a swelling appeared, which gradually

increased in size until one month later it had reached the size of an

egg. This was removed by Dr. Swasey. The specimen was not

examined microscopically. The wound did not heal promptly

and a gradual thickening of the surrounding tissues with involve-

ment of the pelvic glands followed.

Physical examination on November 8, 19 10, showed the

patient apparently in good general health. Examination showed

considerable swelling of the whole upper portion of the right

thigh and inguinal region. Just above Poupart's ligament

there were two incisions, one two inches the other two and a

half inches long, showing no tendency to heal, filled with slug-

gish, grayish granuliations. Palpation above Poupart's Uga-

ment showed a hard mass, the size of an English walnut. The

toxins were advised and the patient was admitted to my service

at the Hospital for Ruptured and Crippled. The toxins were

given for about one month by which time the tumor mass had

become much smaller and softer and under ether curettement was

carried out. The swelling of the leg gradually disappeared,

and the wound promptly healed.

On January 17, 19 14, Dr. Swasey writes: "I saw. the patient

and take pleasure in reporting that he is in excellent health,

over three years afterward."
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Case XXVI.

—

Sarcoma of the inguinal glands.

E. C. B., male, aged twenty-one years, always well until

January, 1908, when he was struck in the left groin by a lever.

One week later he noticed a swelling at the point of injury.

This increased steadily in size and in February 2, three weeks

after the injury, was removed by Dr. Dudley Carlton, of

Springfield, Mass. The microscopic examination was made by

Dr. J. F. Butler, of Springfield, Mass., who pronounced it small,

round-celled sarcoma. A recurrence took place shortly after-

ward in the inguinal and iliac glands and the patient was referred

to me for the toxin treatment. Physical examination, March

26, 1908, showed his general condition good. Examination of

the left groin revealed enlargement of the inguinal and super-

ficial iHac glands; skin was not adherent and there was no

tenderness; the tumor was of moderately firm consistence.

The patient entered my service at the General Memorial

Hospital, where the toxin treatment was at once begun. The

injections were made in the buttocks and continued for two

weeks in doses ranging from 0.5 to 5 minims followed by well-

marked reactions a temperature up to 104°. At the end of

this time the tumors had almost completely disappeared and

he was allowed to go home with the advice to have the toxins

continued by his family physician. The treatment was carried

out rather irregularly during the summer and in October of

the same year, he returned to my service with evidence of a

recurrence. The toxins were again administered for a period

of three and a half weeks, partly into the tumor, and partly into

the buttocks, with good reactions. He received nineteen injec-

tions during this time. He was then sent home and urged to

have the treatment continued for another three or four months.

When last heard from (January, 19 14), six years after operation,

he was in good health and free from recurrence.

Case XXVII.

—

Lymphosarcoma primary in the inguinal region.

Mrs. L. S., aged forty-seven years. Family history: one

brother died of tuberculosis. On admission to the General

Memorial Hospital, March, 191 5, physical examination showed
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a multiple glandular enlargement. Microscopic diagnosis: lym-

phosarcoma.

Previous personal history negative
;
patient had had diphtheria

and measles when a child.

Patient had always been in good healthy until two years ago,

when she first noticed a movable glandular swelHng in both

inguinal regions, which appeared apparently simultaneously.

Shortly after she noticed several small nodules in the anterior

aspect of both thighs, also of simultaneous appearance. One year

later a nodule was excised and examined microscopically, pro-

nounced sarcoma. She was then operated upon at the Fordham

Hospital by Dr. Kenyon, one week later, at which time several

glands the size of a fist were removed from the left cervical region.

A few days later Dr. Kenyon again operated, removing several

nodules from the right thigh. The patient returned home, and

shortly after had an attack of vomiting, which lasted for two

months.

On November 19, 1914, x-ray treatment was begun and con-

tinued once a week for about two months.

Physical examination, upon admission to the General Mem-
orial Hospital, March, 191 5, showed a mass in the left cervical

region, consisting of two nodules (2 cm. in diameter), slightly

tender and freely movable. No glands could be felt in the

abdomen. The largest tumor, situated in the right inguinal

region, measured 6 cm. in diameter; was flat on the surface

and more deeply fixed than the other tumors. Three small

nodules the size of a hickory nut were situated in the left thigh

and four more in the right thigh. Knee-jerks exaggerated. The

patient stated that she had had for some time what she char-

acterized as "rheumatic or grip attacks" twice a week, accom-

panied by muscular pains and general malaise. She had noticed

that almost immediately after each one of these so-called ''at-

tacks of grip" a new nodule appeared. Blood test made showed:

White-blood cells, 7500; polynuclears, 71 per cent.; eosino-

phils, 4 per cent.; transitionals, 11 per cent.; lymphocytes, 3

per cent. A large amount of nuclears, 1 1 per cent. Wassermann

negative.
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The toxins were" begun April lo, in 0.5 minim doses and

gradually increased up to 12 minims; she received in all twenty

four injections while in the hospital. During the treatment

the nodules became much smaller, and after leaving the hospital

some of them entirely disappeared.

The patient was again admitted to the General Memorial

Hospital on October 9, 191 5, and stated that in the meantime

nearly all of the nodules had entirely disappeared, but that a

few weeks ago she began to have great pain in the back, and

throughout the right iUac region.

Physical examination at this time shows tenderness in the

region between the scapula and the vertebral Hne on the left

side. An enlarged gland can be seen in the axilla, and there is

dulness in the retroperitoneal region, over an area of two and

a half inches. The inguinal glands are not enlarged, and no

enlargement can be felt in the abdomen.

In the right thigh there is some pain and tenderness, also in

the sacral region; pelvic examination negative. The tumors

that were present at the time of her first admission to the hospital

have practically all disappeared.

November 18. The patient's general condition has become

worse, and there is evidence of spinal involvement.

V.

—

sarcoma of retroperitoneal and mesenteric glands

Case XXVIII.

—

Intra-abdominal lymphosarcoma, involving

mesentery, mesenteric glands and portion of small intestine.

Mrs. W., aged twenty-five years, was operated upon in Novem-

ber, 19 13, by Dr. William M. Conant, of the Massachusetts

General Hospital, for an abdominal tumor. Exploratory opera-

tion showed a tumor the size of a closed fist, occupying the

posterior parietal part of the mesentery and a portion of the small

intestine. It was so extensive that no attempt was made to

remove it. A portion was excised for microscopic examina-

tion, which was made by Dr. W. F. Whitney and Dr. A. C.

Potter the former the pathologist of the Massachusetts General
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Hospital, the latter of the Harvard Medical School—who pro-

nounced it round-celled sarcoma. In December, 1903 the

patient was referred to me by Dr. Conant and I immediately

put her upon the mixed toxins, giving five to six injections a

week, also adding the number of x-vsiy treatments. The tumor

immediately began to decrease in size and at the end of four

months it had entirely disappeared. At this time the patient

developed a high temperature and acute abdominal symptom,

pointing to a local peritonitis, due—as it proved—to a necrosed

portion of the small intestine involved in the tumor. She was

desperately ill and hope of Hfe was abandoned for more than a

week. Thereupon a fecal fistula developed and she slowly

recovered her health. She' ran irregular temperatures until the

latter part of July, when the temperature fell to normal. The

toxins were given for a considerable time after recovery by

her family physician. Dr. William Wilson, of Pawtucket, R. I.

In a letter received from Dr. Wilson, dated February 13, 1906,

he stated that evidence of a return had appeared in the spring of

1905, as shown by accumulation of fluid in the peritoneal cavity.

Dr. Conant was called in and estabhshed permanent drainage;

at which time he discovered several retroperitoneal growths.

The condition gradually became worse and the patient died a

few months later.

Case XXIX.

—

Round-celled sarcoma of mesentery and small

intestine.

J. B., physician, aged fifty-six years; noticed a rapidly

growing tumor in the lower portion of the abdomen just above

the bladder in the summer of 1904. Operation by Dr. J. S.

Mixter in September, 1904, when the growth had reached the

size of two fists. The disease was pronounced to be round-celled

sarcoma, probably originating in the mesenteric glands.

As all of the tumor could not be removed, the a:-rays plus

mixed toxins of erysipelas and Bacillus prodigiosus were begun

ten days after operation and continued for two months. The

induration disappeared and the patient remained well until

the spring of 1907, two and a half years, when a local recur-
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rence occurred in the lower portion of the abdomen. A central

mass the size of two fists and several outlying smaller ones could

be made out on palpation. The mixed toxins were again given by

Dr. Mixter and the tumors diminished rapidly in size. During

the month of May the size of the dose was reduced with the

result that the tumor again began to increase. The patient

was then placed under my care for six weeks but, on account

of the severe local reactions following the injections, was unable

to take more than 4 to 5 minims at a dose; he was further-

more suffering from indigestion and had very little appetite, so

that the treatment could not be pushed as far as desirable.

Nevertheless, the disease was held in check until November,

1907, when a second operation was performed by Dr. Mixter,

which, however, was a partial one only, although a portion of

tumor weighing four and a half potmds was removed. The

patient made a good recovery and after two weeks the toxin

treatment was resumed. His appetite improved greatly and on

December 7 his general condition seemed better than for a

year, he having gained twelve pounds since the operation. In

view of the good condition Dr. Mixter believed it possible to

remove the remaining portion of the tumor and performed a

third operation which proved fatal, the patient dying from shock.

Case XXX.

—

Sarcoma intra-abdominal involving omentum,

mesentery of small intestine, and gall bladder.

E. J., female, aged twenty-three years. In 1894 she began to

have attacks of pain in the right hypochondriac region, which

gradually became more frequent and severe, with depreciation

of general health until finally she was confined to bed. August

16, 1894, exploratory operation by Dr. Willy Meyer of New
York. A solid tumor was found apparently springing from the

mesentery of the intestine and attached to omentum and gall-

bladder. It was clearly inoperable and no attempt was made

to remove it; a portion was excised for microscopic examina-

tion and the abdomen closed. The examination of the piece

removed was made by the pathologist of the German Hospital,

Dr. F. Schwyzer, who pronounced it round-celled sarcoma.



coley: neoplasms of the lymphatic glands • 557

Early in 1894, as soon as the patient recovered from the

operation. Dr. Meyer referred her to me for the toxin treatment.

Palpation at this time showed and intra-abdominal mass beneath

the cicatrix in the right hypochondrium, about four inches in

diameter; the tumor was hard and fixed. General condition

good. Systemic treatment with the mixed toxins was begun,

the injections being given alternafely in the abdominal wall

and buttocks. They were kept up, with occasional intervals of

rest, until February 7, 1895, ^^^ months, with the result that

the tumor gradually disappeared. The patient was in good

health and free from recurrence, twelve years later since, which

time I have lost sight of her.

Case XXXI.

—

Inoperable spindle-celled sarcoma of the retro-

peritoneal region and iliac fossa clinical diagnosis. Disappear-

ance under the toxins. Well three and a half years later.

J. G. K., male, aged twenty-five years. In December, 191 1,

first noticed swelling just above the crest of the ilium on the right

side. This gradujaUy increased in size but there was no pain;

no swelling in leg; sHght loss of weight. The patient was referred

to me, March 26, 191 2, by Dr. E. W. Hedges, of Plainfield, N.

J., and Dr. John L. Erdman later pronounced the disease sar-

coma and inoperable. Physical examination at this time

showed a tumor behind the right inguinal and iliac region,

extending down over the crest of the ilium, but not into Scarpa's

triangle, and upward about three inches. It apparently had

its origin in the retroperitoneal region or anterior surface of the

ilium; the skin was not involved. The tumor was soft and semi-

fluctuating with small areas almost nodular in character. Aspira-

tion at various times showed only bloody serum.

The patient had been examined by Dr. John L. Erdman,

New York City, who believed the trouble to be of malignant

nature and inoperable. He was admitted to Dr. Bull's Private

Hospital where the treatment with the mixed toxins was started

and continued for two months. At the end of four weeks the

tumor became distinctly fluctuating, and under ether I made
incision just above the upper part of the ilium, and evacuated
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VII.—SARCOMA OF MEDLASTINAL GLANDS

Case XXXIII.

—

Sarcoma of the mediastinal glands. Clinical

and x-ray diagnosis.

G. B., male, aged fifty-three years, referred to me by Dr. G.

R. Butler, of Brooklyn, on November 25, 1908, for what was

believed to be a malignant tumor of the mediastinum. There

was no family or personal history of tuberculosis; no history of

syphilis. He had first noticed huskiness of voice fifteen months

before, which gradually increased; some dyspnea, which slowly

became more pronounced. Physical examination on November

25, 1908, showed dulness over the whole mediastinum; the

abdomen was distended, some ascitic fluid being present. No
swelHng of feet and hands. General condition good; no loss

of weight. Just above the clavicle and attached to the sterno-

clavicular portion of the sternomastoid muscle there was a small,

hard gland. No enlargement of thyroid. A careful a;-ray

examination made by Dr. Charles Eastmond, of Brooklyn, on

September 29, 1908, showed a large tumor occupying the

mediastinal region. The patient was immediately put upon the

mixed toxins which were given under my direction.

A second a;-ray examination made December 31, 1908, showed

some diminution in the size of the tumor. The toxins were

continued for one and a half years with occasional intervals

of rest. X-ray examinations made from time to time showed

a slow, but continued diminution in the size of the tumor with

decrease in density,.

Examination of the patient made March 13, 191 1, two and

a half years afterward, showed his general condition perfectly

normal; the hoarseness had remained about the same; the

dulness had markedly decreased. X-ray examination showed

a decrease in size and density of the tumor.

When I last examined the patient, in the latter part of October,

1914, he was in good health, more than six years after the treat-

ment was begun.
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The next group of cases illustrates the difficulties in render-

ing a definite histological diagnosis in neoplasms of the lymphatic

glands:

Borderline Cases with Clinical Diagnosis of Hodgkin's Disease,

Microscopic Diagnosis of Sarcoma, or Vice Versa

Case XXXIV.

—

Small round-celled sarcoma of neck; clinically

Hodgkin^s disease.

L. B. J., male, aged thirty-one years, clergyman, came under

my care on June 22, 1908. Three years before he had noticed

a lump in the neck on a Thursday, for which he consulted a

physician on Friday, and by Saturday it had increased so much
that he was unable to get on his collar. On the following Monday,

February 7, 1905, or four days after he first noticed the swelling

he consulted Dr. Tinker, of Ithaca, who did a complete block

dissection a few days later, after which the patient remained

free from trouble until November, 1907, when there was a

local recurrence for which a secondary operation was done by

Dr. Tinker. The patient's general health and strength became

deteriorated and other glands appeared in the neck, axillae,

and groins. In March, 1908, a third operation was done, fol-

lowed immediately by daily x-tslj treatment for ten weeks.

Microscopic examination by Dr. Nicholson, of the CHfton

Springs Sanatorium, showed the disease small round-celled sar-

coma.

On June 22, 1908, the patient was referred to me by Dr.

Tinker. Physical examination at this time showxd the patient

markedly emaciated (his weight had fallen from one hundred

and sixty pounds to one hundred and forty-three and a half

pounds). There were very extensive scars in both sides of

the neck and the supraclavicular region. There were two to

three small nodules the size of a pea in the cervical region, but

no local recurrence; no glands in the axillae; slightly enlarged

glands in the groin; spleen not enlarged, but liver markedly so;

no ascites. Pulse, 140; temperature, normal. The glandular

Am Surg 36
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VII.—SARCOMA OF MEDIASTINAL GLANDS

Case XXXIII.

—

Sarcoma of the mediastinal glands. Clinical

and x-ray diagnosis.

G. B., male, aged fifty-three years, referred to me by Dr. G.

R. Butler, of Brooklyn, on November 25, 1908, for what was

believed to be a malignant tumor of the mediastinum. There

was no family or personal history of tuberculosis; no history of

syphilis. He had first noticed huskiness of voice fifteen months

before, which gradually increased; some dyspnea, which slowly

became more pronounced. Physical examination on November

25, 1908, showed dulness over the whole mediastinum; the

abdomen was distended, some ascitic fluid being present. No
swelHng of feet and hands. General condition good; no loss

of weight. Just above the clavicle and attached to the sterno-

clavicular portion of the sternomastoid muscle there was a small,

hard gland. No enlargement of thyroid. A careful x-ray

examination made by Dr. Charles Eastmond, of Brooklyn, on

September 29, 1908, showed a large tumor occupying the

mediastinal region. The patient was immediately put upon the

mixed toxins which were given under my direction.

A second x-ray examination made December 31, 1908, showed

some diminution in the size of the tumor. The toxins were

continued for one and a half years with occasional intervals

of rest. X-ray examinations made from time to time showed

a slow, but continued diminution in the size of the tumor with

decrease in density,.

Examination of the patient made March 13, 191 1, two and

a half years afterward, showed his general condition perfectly

normal; the hoarseness had remained about the same; the

dulness had markedly decreased. X-ray examination showed

a decrease in size and density of the tumor.

When I last examined the patient, in the latter part of October,

1914, he was in good health, more than six years after the treat-

ment was begun.
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The next group of cases illustrates the difficulties in render-

ing a definite histological diagnosis in neoplasms of the lymphatic

glands:

Borderline Cases with Clinical Diagnosis of Hodgkin's Disease^

Microscopic Diagnosis of Sarcoma, or Vice Versa

Case XXXIV.

—

Small round-celled sarcoma of neck; clinically

Hodgkin's disease.

L. B. J., male, aged thirty-one years, clergyman, came under

my care on June 22, 1908. Three years before he had noticed

a lump in the neck on a Thursday, for which he consulted a

physician on Friday, and by Saturday it had increased so much

that he was unable to get on his collar. On the following Monday,

February 7, 1905, or four days after he first noticed the swelling

he consulted Dr. Tinker, of Ithaca, who did a complete block

dissection a few days later, after which the patient remained

free from trouble until November, 1907, when there was a

local recurrence for which a secondary operation was done by

Dr. Tinker. The patient's general health and strength became

deteriorated and other glands appeared in the neck, axillae,

and groins. In March, 1908, a third operation was done, fol-

lowed immediately by daily ic-ray treatment for ten weeks.

Microscopic examination by Dr. Nicholson, of the Clifton

Springs Sanatorium, showed the disease small round-celled sar-

coma.

On June 22, 1908, the patient was referred to me by Dr.

Tinker. Physical examination at this time showed the patient

markedly emaciated (his weight had fallen from one hundred

and sixty pounds to one hundred and forty-three and a half

pounds). There were very extensive scars in both sides of

the neck and the supraclavicular region. There were two to

three small nodules the size of a pea in the cervical region, but

no local recurrence; no glands in the axillae; slightly enlarged

glands in the groin; spleen not enlarged, but liver markedly so;

no ascites. Pulse, 140; temperature, normal. The glandular

Am Surg 36
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tumors had evidently been very markedly diminished by the

previous x-ray treatment. The patient's general condition was

so bad that it was not thought wise to give him the toxins.

The disease progressed rapidly and he died on September i,

1908.

The tumor in this case, while clinically Hodgkin's disease,

was pronounced, microscopically, small round-celled sarcoma.

Case XXXV.

—

Lymphosarcoma on neck, or Hodgkin's disease.

E. J., son of the preceding case, aged seven and a half years.

Personal history: Rather sickly since birth; had measles in Feb-

ruary, 191 1, shortly after which enlarged glands were noticed in

both sides of the neck; two months later similar enlargements ap-

peared in both axillary and inguinal regions. One of the tumors

was excised by Dr. Coultas, of Chatham, N. J., and pronounced

sarcoma by the pathological department of the College of Phy-

sicians and Surgeons. Upon my advice the patient was put

upon the mixed toxin treatment w^hich was carried out two or

three times a week by Dr. Coultas, steady subsidence of the

tumors following. At the end of three months an interval of

rest was allowed, whereupon the glands began to enlarge again.

The treatment was resumed and pushed to the point of producing

rather severe reactions; the tumors soon began to decrease in

size again and finally disappeared entirely. Physical examina-

tion by me on June 10, 191 2, nearly one year after the beginning

of the treatment, showed the patient in good physical condition

;

no enlargement of glands was noticeable on inspection, but

palpation showed in the right cervical region 5 very small

nodules, beginning just above the clavicle behind the sterno-

mastoid muscle, ranging in size from a buckshot to a pea. A
similar condition was found on the left side, although the glands

were smaller in size. Just behind the ear, over the mastoid,

was a larger gland, about the size of a bean, not adherent to bone

or skin. No glands could be felt in axillae or groins and there

was no enlargement of spleen or liver. The patient remained

in good health until the end of March 19 14, when the glandular

tumors seemed to be increasing in size and he was admitted to
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my service at the Hospital for Ruptured and Crippled. He
was again put upon the mixed toxin treatment, receiving thirty-

six injections in all between April i and July 18. One of the

small glands was removed and examined by Dr. James Ewing,

who found no evidence of malignancy. The pathological report

at the Hospital for Ruptured and Crippled stated epitheHo-

sarcoma. Under the toxins the various glandular tumors again

subsided, and the patient was discharged on July 18, 19 14.

In view of his very much hypertrophied tonsils, it was

thought possible that the tonsils were the source of infection,

and I referred him to the Manhattan Ear and Eye Hospital,

where his tonsils were removed by Dr. Monroe. A very careful

bacteriological and microscopic study was made by both Dr.

Ewing at the Cornell Laboratory, and at the laboratory of the

Manhattan Eye and Ear Hospital, and no diphtheroid bacilli

were found, nor any evidence of malignancy. The boy was

examined by Dr. William L. Culbert on July i, 191 5, and found

in good health, four years after the treatment was begun now
December 5, 191 5.

Here, again, we have a case of typical Hodgkin's disease,

clinically, which was pronounced sarcoma on microscopic

examination.

Case XXXVI.

—

Lymphosarcoma of Neck, or Hodgkin^s disease.

Miss S. K., aged fifty-five years, was referred to me in Decem-

ber, 1 9 13, by Dr. Arpad G. Gerster, with the following history:

A tumor was removed from the right side of her neck at Gouver-

neur Hospital nine years before. In March, 1913, a second opera-

tion was performed by Dr. Erdman for a local recurrence; the

tumor removed weighed three-fourths pound, and was pronounced

lymphosarcoma by the pathological department of Bellevue Hos-

pital. The tumor again recurred in the fall of 19 13, and the

patient was then referred to me by Dr. Gerster as an inoperable

case. Physical examination at this time (December, 19 13)

showed several tumors occupying the right cervical region

between the mastoid and clavicle, varying in size from a hickory

nut to a hen's egg. The tumors were smooth in outline, freely
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movable, more or less discrete; skin not adherent; consistence

only moderately firm; no glands in either axilla or groin. No
enlargement of spleen or liver. The patient was put upon the

mixed toxins of erysipelas and Bacillus prodigiosus. She proved

very susceptible, the highest dose given being 5 minims. After

fifteen treatments, the tumors had diminished markedly in

size and became more freely movable, so that I believed it wise

Fig. 30.—Case XXXVI. Lymphosarcoma; one laboratory. Hodgkin's

disease. (Ewing.)

to attempt their removal by operation. This was done by my
associate, Dr. William A. Downes, on January 15, 1914. Dr.

Ewing' s report on the specimen, dated January 15, 19 14, read:

*' Typical Hodgkin's disease; granuloma; giant cells; hyaline

and fibrin areas."

The disease recurred shortly after the operation and grew

more rapidly than before. She was then put upon x-vsiy treat-

ment, under which there was marked diminution in the size of
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the tumor which, however, proved temporary only. Her later

history we have been unable to trace.

Case XXXVII.

—

Lymphosarcoma of the neck, clinical diagnosis;

microscopic examination; round-celled sarcoma, one report; atypical

Hodgkin's disease, another.

J. J. D., male, referred to me by Dr. William H. Bishop, on

November 6, 19 13, with a history of having had cirrhosis of

Fig. 31.—Case XXXVII. One pathologist pronounced specimen round-

celled sarcoma; another reported atypical Hodgkin's disease.

liver five years ago accompanied by a severe attack of jaundice.

Sixteen months ago he first noticed a small lump in the left

cervical region just anterior to the sternomastoid muscle; no

pain nor tenderness. The tumor slowly increased in size until

October, 191 2, when he was operated upon by Dr. Bishop; no
microscopic examination of the specimen was made' at that

time. In May, 1913, there was a rapidly growing recurrent

growth with involvement of the supraclavicular glands. A
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second extensive operation was performed by Dr. Bishop at the

end of September, 1913. Two weeks later a recurrence was

notice in the upper part of the scar, which grew rapidly in size

in spite of x-xdij treatment.

On November 6, 19 13, the patient was referred to me by

Dr. Bishop for the toxin treatment. He had then just recov-

ered from a recent attack of jaundice. The report of the micro-

scopic examination made by Dr. Louis Heitzmann, of the tumor

removed at the second operation, read: ''Hypertrophy with

lymphadenoma, changing into myxolymphosarcoma; small and

large round cells."

The toxins were given four to five times a week, and at first

there was slight diminution in the size of the tumor; later,

however, the treatment apparently had little effect. On Jan-

uary 7, 1 9 14, a third and very radical operation was performed

by Dr. Bishop (assisted by me) consisting in a complete block

dissection of the cervical glands from mastoid to sternum. The

largest mass was situated near the upper cervical region, just

under the sternomastoid muscle and continued through another

group of infiltrated glands which extended forward involving

the submaxillary glands. The whole sternomastoid muscle was

removed and all of the external fascia including about four inches

of the internal jugular vein. The wound was fulgurated for

eight minutes with the Keating-Hart apparatus. The toxins

were resumed at the end of one week. The specimen removed

at this operation was examined by Dr. James Ewing, who

pronounced the disease (atypical) Hodgkin's disease.

One month later in spite of continued toxin treatment, there

was evidence of a local recurrence, forming more of an infiltration

of the whole neck, than a distinct localized tumor.

On April 20 there was a well-marked recurrence in the supra-

clavicular and mid-cervical regions. A gland the size of a hazel-

nut was palpable in the anterior cervical region, two inches

above the clavicle on the right side and another mass on the left

side. He was then given a trial with the mixed toxins of the

Staphylococcus aureus and Bacillus prodigiosus imder which
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treatment he showed some improvement at first. I then gave

him the vaccine of the diphtheroid bacillus removed from

another case of mine. There was steady decrease in the size

of the tumors, and rehef from pain which had already become

constant and rather severe; his weight also began to increase.

The improvement was only temporary, however, and on May
9 it was thought best to discontinue the treatment. He^^died

suddenly, as a result of a cerebral hemorrhage, on June 8, 1914.

Tne clinical features of the disease were characteristic of sarcoma

rather than Hodgkin's.

Case XXXVIII.

—

Lymphosarcoma of tonsil and neck with

metastases in the abdomen {resembling a typical Hodgkins or

leukemia) .

J. Z., male, aged twenty-nine years. In the fall of 19 13, during

an attack of tonsillitis he noticed a swelling on the right side

of the neck accompanied by some pain. The swelHng subsided

and returned three times. He entered the New York Hospital

early in April, 19 14, and Dr. Eugene Pool removed one of the

glands of the neck for microscopic examination. The patho-

logical diagnosis made by Dr. Elser read: '^ probably lympho-

sarcoma." The patient had lost about twenty pounds in weight.

On April 30, Dr. Pool referred him to me for the toxin treatment.

Physical examination at this time showed the whole right

supraclavicular and cervical region occupied by a tumor about

the size of two fists, extending nearly to the chin in front and the

vertebral line behind; the skin was normal in appearance and

the tumor smooth in outline; axillary and inguinal glands were

enlarged. The left side was occupied by a similar mass which,

however, was not so extensive as on the right side. A large

tumor was found in the right tonsil. This was probably the

primary growth, while the tumors of the neck were secondary.

He was admitted to the General Memorial Hospital; weight

on entrance was one hundred and twenty-eight pounds.

Blood examinations showed on March 10, 1914: White-blood

cells, 4800; polynuclears, 42 per cent.; mononuclears, 56 per

cent.; eosinophiles, 2 per cent.
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April 29, 1914: White-blood cells, 2000; hemoglobin, 50

per cent.

May 24, 1914: White-blood cells, 4000; hemoglobin, 64 per

cent.; polynuclears, 25 per cent.; mononuclears, 75 per cent.

The patient was treated with the killed cultures of the Staphyl-

ococcus aureus, of which he received nine doses, starting with

I minim and carried up to 15 minims, which produced a tem-

perature of 99° to 102.° This, however, had practically no

effect upon the progress of the disease, and a few doses of the

mixed toxins of erysipelas and Bacillus prodigiosus were given

but were not carried up to the point of producing a moderate

reaction. The patient's general condition failed so rapidly that

no further treatment was tried. He continued to lose in flesh and

strength, and died on June 18, 1914, about fifty days after he

had entered the hospital, or eight months after the beginning

of the disejase.

On May 21a small gland was removed and examined by Dr.

Ewing, who reported:

''Lymph nodes. Various nodes show mild overgrowth of

lymphocytes, resembling Hodgkin's but without giant cells.

The proliferation is less active than in leukemia but much less

active than in lymphosarcoma. In some nodes the vessels are

very abundant. In others there is beginning fibrosis.

''Spleen: Atrophy of lymphoid cells; much fibrosis.

" Epicritical : This case unites some of the features of Hodg-

kin's, pseudoleukemia, and leukemia. The lymph nodes are

most like atypical Hodgkin's. The Hver lesions are indistinguish-

able from those of pseudoleukemia, and the excess of leukocytes

in the vessels suggests that there was a terminal leukemia."

This is one of the few cases in which it was possible to get a

full autopsy, which was made by Dr. Ewing, whose report I

believe will be of interest

:

Autopsy Report (June 19, 19 14).

Body: Much emaciated, slightly jaundiced.

Heart: There are three subpericardial flat tumors along the

anterior coronary artery. Heart otherwise normal.
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'Lungs: Show intense congestion and edema of left lung.

Fresh pleurisy over right lung. Bronchial, lymph nodes much

enlarged. Acute lobar pneumonia upper lobe, one metastatic

nodule in central part. One supernumerary spleen.

Spleen: Much enlarged 20 cm. by 10 cm. by 5 cm. Uniformly

pale, congested, cellular.

Liver: Moderately enlarged, slightly nutmeg on section.

Lobules seem oversized.

Kidneys: Left kidney much enlarged. Cortex thick, pale,

markings indistinct. Right kidney missing and right ureter

missing. Inguinal, lumbar, mesenteric, thoracic lymph nodes

moderately enlarged.

Stomach: Pale but normal.

Bladder and Prostate: Normal.

Rectum: Normal. Lower Peyer's patches normal. Region

of mediastinum is seat of large firm tumor mass, continues with

cervical tumors. Follicles at base of tongue sKghtly enlarged.

Tumors of neck considerably compress trachea and bronchi.

There is a recent x-ray burn and scar 6 cm. long above the

clavicle, beneath which there is diffuse purulent inflammation of

subcutaneous tissues. One cervical node shows diffuse casea-

tion. The oldest most altered nodes appear in the right mid-

cervical region close to the pharynx.

Anatomical Diagnosis: Chronic caseous cervical lymph-

adenitis. Lymphomata of thoracic and abdominal lymph node,

axillary and inguinal nodes. Hyperplasia of spleen. Acute

pneumonia.

Liver: Portal canals are the seat of miliary and diffuse

lymphomatoses. The capillaries contain many lymphocytes as

in leukemia. Extensive pigmentation.

Larynx: At the base of the laryngeal sinus is a deep necrotic

ulcer of rather old standing, measuring 1.5 cm. Mediastinal

tumor is composed of diffuse lymphomatosis with much fibrous

tissue.

Kidney is seat of miliary lymphomatosis. The bloodvessels

are packed with lymphocytes; acute degeneration.
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Lungs: Necrotic bronchopneumonia.

The cHnical history of this case together with the autopsy

findings illustrates how difficult it is to distinguish between

lymphosarcoma and the conditions designated as pseudoleukemia

and leukemia. Here I believe we had to deal with a primary

lymphosarcoma of the tonsil which later gave rise to secondary

glandular metastases, resembhng the lesions found in leukemia

and pseudoleukemia.

Case XXXIX.

—

Lymphosarcoma oj the neck.

J. J., female, aged twenty-five years. In November, 191 2,

she first noticed slight disability of right hand; treated at Van-

derbilt Clinic for four months. On February 17, 1913, she noticed

a small nodule on the right side of the neck below the inferior

maxilla. This grew very rapidly, and was excised at Roosevelt

Hospital on April 19, 19 13. The specimen was examined by the

pathological department of the hospital, whose report dated

April 8, 1 9 13, reads as follows:

'' Simple lymphoma; further sections show numerous large

epitheloid cells, some of which are multinucleated, also more

eosinophiles; the struma is not markedly increased, but is

definite. This tumor has many of the characteristics of an infec-

tious granuloma and is probably due to the early changes of

Hodgkin's disease. Chronic lymphadenitis."

The disease recurred in June, 1913, and was accompanied

by much pain. A second operation was performed at St. Luke's

Hospital. The report of the microscopic examination made
at this time (November 12, 19 13) reads as follows:

"Diagnosis: sarcoma of neck. The tumor tissue proper is

formed by small round cells of lymphoid type, arranged loosely,

which stain deeply. There is a delicate fibrous reticulum in

which there are many thin-walled bloodvessels and numerous

areas of adipose tissue. No giant or multinuclear cells are found.

Where the cells invade the surrounding muscle, they lose their

alveolar arrangement and lie scattered individually in the

connective tissue."

Again a recurrence took place and on September 23, 191 3, the
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patient was admitted to the General Memorial Hospital. Physi-

cal examination at this time showed several large tumor masses

occupying the whole right cervical region, some made up of more

or less discrete glandular tumors, others apparently formed by

fusing together of a number of smaller nodules. A mass was

also felt in the abdomen, probably a retroperitoneal gland.

Axillary and inguinal glands were slightly involved; no enlarge-

ment of spleen or Kver. Wassermann negative. Blood exami-

nation showed the following: Leukocytes, 14,500; poly-

nuclears, 88 per cent.; mononuclears, 10 per cent.; eosinophiles,

2 per cent. There were several pigmented areas and warts

over the chest wall.

The patient was put upon radium treatment and received

seven applications between October 11 and November 20,

varying in duration from sixteen to twenty hours. In spite of

some local improvement, her general condition gradually became

worse, later associated with nausea and vomiting; death oc-

curred on December 14, 1913.

This case is interesting from the different pathological report

at different stages of the disease, as also from the comparatively

short duration of life.

Case XL.

—

Lymphosarcoma of the tonsil with metastasis in

the neck; generalization of disease; diphtheroid bacillus found in

glands.

J. McA., male, aged twenty-six years. Family history: no

tuberculosis, S3^hilis, or cancer. Personal history: Always in

good health until July, 1913, when he noticed some difficulty

in swallowing, and found that the right tonsil had become en-

larged. A small lump appeared also at the angle of the jaw,

right side, about the same time. Under local treatment, the

patient believed that the swelling of the tonsil completely

disappeared. Early in September, 1913, it again became en-

larged and grew rather rapidly in size; the gland in the neck

also increased in size. Tumor of the tonsil was removed in

September, and the following month a local recurrence took

place. In the beginning of October, 1913, a small gland appeared
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on the left side of the neck. On October 21, 19 13, a specimen

was removed from the tonsil and examined by the pathologist

at Bellevue Hospital, who pronounced it lymphosarcoma.

The patient was admitted to my service, at the General Mem-
orial Hospital, on November 7, 19 13. Physical examination at

that time showed a large tumor of the right tonsil pushing the

uvula to the left, and extending up behind the soft palate,

The tumor was of rather firm consistence. On the right side of

Fig. 32.—Case XL. Lymphosarcoma of tonsil and neck (Dr. Ewing
and also Bellevue Hospital Laboratory). Pure culture of diphtheroid bacillus

obtained from gland in neck.

the neck was a large tumor, measuring six and a quarter inches

by four inches in diameter, apparently made up of several large

glands more or less closely fused together. Tumor markedly

firm in consistence, skin normal in appearance. On the left

side was a gland about the size of an English walnut, freely

movable beneath the angle of the jaw. Axillary glands palpable;

inguinal glands enlarged; no enlargement of spleen or liver.
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The patient was put upon the mixed toxins of erysipelas

and Bacillus prodigiosus on November 8, 19 13, and from that time

on until January 24, he received thirty-seven doses, the highest

being 20 minims. Soon after the treatment was begun, there was

marked decrease in size of both the tonsillar tumors and the

tumors in the neck. The improvement was only temporary,

however, and later on the tonsillar and neck tumors began to

increase in size. On January 15, 19 14, under ether anesthesia

a large tumor of the right side was removed as completely as

possible. The external carotid was tied and very extensive

dissection of the neck was made by my associate, Dr. Downes.

From the tumors removed, autogenous vaccine was made by

Dr. Weil, and from February 10 to February 30, eight doses

of vaccines were given. On February 7, three weeks after the

operation, both sides of the neck were almost normal in appear-

ance. There was still a large mass in the region of the right

tonsil. February 23, the tonsillar tumor was much smaller,

and the tumor of the neck showed considerable decrease in size,

Soon after, however, the tumors again began to grow rapidly,

and some killed cultures of the diphtheroid bacillus, which were

found when the tumors were removed at the time of operation

in January, were prepared by Dr. Torrey, of the Cornell Labora-

tory, and treatment was started. The diphtheroid bacillus

cultures were given on March 4, 13, 16, 20, during which period

there was considerable diminution in the size of the tumors.

This improvement also proved only temporary, and in the

latter part of March, the tumors again began to increase rapidly

in size. X-rays were then given for a number of weeks, by Dr.

Holding, with marked temporary improvement. About four

weeks later the disease started to progress more rapidly than

ever before; evidence of metastasis developed, and the patient

became much weaker. He died of exhaustion on June 14, 1914

Autopsy Report (June 15, 19 14).

Body: Very much emaciated. Large subcutaneous mass in

left side of neck, also a large mass in region of right ear. Edema
of legs especially left. Recent adhesion of right pleura. Large
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tumor attached to right side of spinal column in pleural cavity,

eroding bone. Glandular enlargement in upper dorsal region

in front of spinal column. Large mass present in lumbar region

in front of spinal column.

Liver: Enlarged, normal appearance, no metastases.

Heart: Pericardium normal. Size of heart normal. Valves

normal. Multiple subpericardial flat metastases.

Lungs: Uniformly congested. No metastases. One small

bronchia] node invaded.

Spleen: Moderately enlarged, deep red. One small pea-sized

met^,stasis.

Kidneys: Both kidneys extensively invaded by bulky, diffuse,

circumscribed tumor mass. In one the main tumor mass is

extrarenal and extracapcular. Invasion is from lower poles of

kidney. Renal cortex thick, markings indistinct.

Adrenals: Negative.

Pancreas: Normal.

Stomach: Shows twelve extensive, fiat, ulcerating, submucous

infiltrations. Ileum shows many numerous fiat infiltrations,

involving chiefly tips of valvulae. Mesenteric nodes all mod-

erately enlarged.

Bladder: Normal.

Prostate : Normal

.

Mouth: Left side of base of tongue, tonsil, epiglottis, and

pharynx is seat of old partly cicatrized ulcer, which connects

with several large cervical lymph nodes.

Testes : Palpate normally.

Microscopic: Ulcer of pharynx, tongue, and epiglottis is

backed by a large-celled lymphosarcoma, but the ulcer extends

far beyond the limits of sarcoma, and may stand as a probable

portal of entry of an infection.

Kidney: Diffuse large-celled lymphosarcoma with extensive

degeneration of tubule cells.

Liver: Shows miliary abscesses about the central or hepatic

veins. The intestinal lesions show lymphosarcoma in mucous

and submucous coats.
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Spleen: Shows slight hypertrophy of Malpighian bodies with

beginning lymphosarcoma.

Stomach: Diffuse lymphomatosis of the mucosa and sub-

mucosa lymph nodes. Thoracic lymph nodes show diffuse

lymphosarcomatosis with fecal necrosis.

Lymph Nodes: Structure varies. Original tumor from neck

showed large clear cells of endothelial type. Second neck tumor

excised after toxins and a:-ray showed much necrosis and foci

of large, round, atypical cells as in lymphosarcoma. Internal

nodes at autopsy and metastases all show typical large or medium-

cell lymphosarcoma. As the process became more active, the

type of cell appears to have changed.

Case XLI.—Lymphosarcoma of cervical glands resembling

Hodgkin's Disease.

G. A. L., male, aged thirty-one years. Family history nega-

tive. Father died of arteriosclerosis and interstitial nephritis;

mother and five brothers alive and well; no history of any

malignant growth on either side of the family. From 1903 to

1908, the patient has been somewhat subject to tonsillitis; he

noticed that the submaxillary and cervical glands had a ten-

dency to become swollen and painful at the times of these attacks

but the swelling always subsided afterward. In 1906 a scantling

fell from a distince of six to eight feet, one end striking him

upon the neck. He always claimed that this particular spot

became a hard and painful lump at the times of the tonsillar

infections and subsided with the sore throat. In October, 1908,

following an attack of tonsillitis, the usual disappearance on

recovery did not take place. The lump continued to grow and

was removed by his brother. Dr. G. E. Leavitt, of Yerington,

Nevada. At this operation several small glands, in addition to

the larger tumor, which was about the size of an Enghsh walnut,

were removed. Two glands were examined by Dr. William

Ophiils, of San Francisco, who reported:

''Sections of both glands show a fihing of lymph spaces with

very large polygonal cells with large vesicular nuclei without

intercellular substance. The dividing line between these cells
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and the adjoining tissue is quite sharp in many places, in other

parts layers of epithehal cells are interposed between the large

cells and the l>Tnph adenoid tissue. There are also nodules and

irregular areas of epithelioid cells. Some of these areas show

central caseation. The centre of some of the nodules is formed

by partly necrotic tumor tissue. Diagnosis: Lymphosarcoma

of the cervical glands complicated with tuberculosis."

Dr. James Ewing, of Cornell University Pathological Depart-

ment, disagreed with the diagnosis of tuberculosis and reported

endothehomata.

Early in November, 1908, when the patient came under my
care, there were several recurrent enlarged glands in the right

cervical region. He was immediately put upon the mixed

toxins. At the end of six weeks the tumors had entirely dis-

appeared and the patient returned home, where the treatment was

continued with occasional intervals of rest. Following his

return from New York to June i, 1909, his health was good and

his weight remained stationary. Soon after the evidence of a

recurrence became apparent. On January 20, 19 10, the glands

in the right inguinal and right cervical region were excised by

Dr. Pickard, of Reno, Nevada. At this time pressure symptoms

in the right leg had developed and irregular masses appeared

above Poupart's ligament on both sides. Dr. Ophiils's report

on the glands removed on January 20, 1910, read:

"Section shows the same structure as found in specimen of

October, 1908. Much new-formed dense fibrous tissue is encap-

sulated in the lymph adenoid tissue. Largely in the region of

the lymph spaces the rather badly defined masses of very large

irregular cells with vrey large vesicular nuclei without inter-

cellular substance. There are large necrotic areas in the centre

of some groups of cells. In other places there are areas sur-

rounded by epithehoid cells. Diagnosis ^ malignant lymphoma

of cervical and inguinal lymph glands."

The toxins were again tried with little or no effect; he con-

tinued to lose weight rapidly. Later vaccines of various kinds

were tried without avail. His abdomen gradually became
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filled with tumors which extended upward from Poupart's Hga-

ment on both sides. There were no signs of mediastinal involve-

ment. Death occurred on November 5, 19 10, just two years

from the time I first saw the patient.

Case XLII.—Sarcoma of the neck. Microscopic examination.

Clinical diagnosis: Hodgkin^s disease.

R. P., male, aged twelve years, was admitted to the General

Memorial Hospital on June 11, 19 15 (referred to me by Dr.

Howard Lilienthal) . The patient's father died at the age of thirty-

nine years of pleurisy and consumption. No history of cancer in

family. The patient had measles at the age of six years; other-

wise* nothing important in the personal history until nine weeks

ago, when he noticed a small, movable, painless lump in the

left axilla; since then has had occasional attacks of pain. Very

soon after the lump was discovered, he began to have irregular

fever which has continued up to the time of admission. He
also had a slight cough. Operation four weeks ago at the Jewish

Hospital in Brooklyn. Microscopic examination of the specimen

removed showed the disease to be spindle- and round-celled

sarcoma. Almost immediately after the operation similar glan-

dular tumors were noticed on the left side of the neck and a few

days later also on the right side. These increased in size rapidly

and the patient's general health deteriorated.

Physical examination at the time of admission to the General

Memorial Hospital showed two large, nodular tumors on each

side of the neck, extending from the mastoid above down to

the middle of the sternomastoid muscle; tumor fairly mov-
able; moderately firm in consistence; skin not adherent. The
right submaxillary and submental glands are involved. There

is no enlargement of spleen or liver; inguinal glands not en-

larged. June 30: The patient has had irregular temperature

since he entered the hospital, ranging between 101° to 104°

during the first two weeks; he was then put upon x-ray treat-

ment and the temperature has now returned to normal; the

tumors of the neck have almost entirely disappeared and his

general condition seems improved.

Am Surg 37
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Subsequent History: Almost immediately after the disap-

pearance of the tumors in the neck the patient showed evidence

of a tumor mass in the epigastric region, which increased rapidly

in size. This at first yielded to the :x;-ray treatment, but later

the rays had little effect. At the end of two weeks the glands

in the neck which had disappeared under a:-ray recurred and

grew rapidly, and the patient's general condition grew steadily

worse. He has been confined to his bed since July i.

Blood examination made June i6 shows: White-blood cells

8500; hemoglobin, 88 per cent.; polynuclears, 46 per cent.;

large mononuclears, 27 per cent.; transitionals, 7 per cent.;

lymphocytes, 20 per cent.

The high temperature which was present at the time of the

patient's admission to the hospital rapidly subsided and became

normal after the tumors of the neck had disappeared under the

a:-ray treatment. However, upon the reappearance of the glands

in the abdomen the patient again showed an irregular tempera-

ture. He became rapidly worse and died on August 15, 191 5,

four months after he first noticed the enlarged gland in the

axilla.

Case XLIII.—Recurrent round-celled sarcoma of the cervical

glands (injective granuloma).

C. S. H., male, aged thirty-five years, was referred to me by

Dr. H. L. Smith, of Nashua, Me., in October, 191 2, with the

following history: He first noticed a nodule in the neck on the

left side eight years ago. This grew very slowly for six years,

but more rapidly thereafter. The first operation, which was a

extensive one, was done in July, 1910, by Dr. Smith and con-

sisted in ligation of the common carotid and dissection deeply

into and behind the pharynx up to the base of the skull. A
portion of the parotid gland was removed, also a portion of

the auricle. The operation was believed to be incomplete and

recurrence was regarded as certain. Dr. Kingsford, pathol-

ogist of the Dartmouth Medical School, made the following

report:
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"Sections show a very marked infiltration of all the tissues

with round cells. The remains of the parotid gland can still be

made out, but the function of the gland must have been de-

stroyed. The round cells have also invaded the connective

tissue and muscle, and in many places the round cells are col-

lected into clusters resembling lymph nodes. Diagnosis : round-

celled sarcoma of very slow growth."

The growth recurred promptly and continued to increase in

size. When the patient was referred to me in November, 191 2,

there was a large mass on the side of the face.

The ear was forced outward by the growth, which was mainly

above and in front of it. On the inside of the cheek, opposite

the superior molars, there was a considerable outcropping of

what was presumably the disease, although it might have

been of inflammatory character resulting from the interference

with the salivary duct. It has been very painful and an infected

area appeared at the most prominent part of the growth, which

broke down and discharged a moderate amount of grayish,

sloughing material.

The patient entered the General Memorial Hospital on Novem-

ber 30, 191 2, and left on January 27, 19 13, during which time

he received fifteen injections of the mixed toxins, the highest

dose being 7.5 minims, which caused a very severe reaction. The

tumor showed steady diminution in size under the treatment,

which was continued by his family physician after his return

home. The improvement continued for some time; then no

further decrease was noticeable, and on November 18, 19 13, the

patient returned to the General Memorial Hospital. The

toxins were given in larger doses and x-x2cy treatment was

added. This was followed by rapid improvement, and when the

patient left the hospital, January 27, 1914, there was no appar-

ent evidence of the disease remaining. The toxins were con-

tinued by the family physician, but in March the patient devel-

oped acute nephritis, to which he succumbed on April 2, 1914.

Dr. Smith stated that there was no sign of a recurrence at the

time of his death.



580 coley: neoplasms of the lymphatic glands

Dr. Ewing's report on a section of the original tumor reads

as follows:

April 2, 1 9 13. ''The section received of a recurrent tumor of

the parotid, shows a lymphoid infiltration of the salivary glands.

It falls in that group which I term Mikulicz's disease.

"The process began as an infectious granuloma and may
run into lymphosarcoma. In this case it is difficult to say

whether the infectious or neoplastic elements are the more

prominent.

"There are some features of lymphosarcoma, but they are not

prominent; yet, I think the course might closely resemble a

malignant tumor.

"There is some hypertrophy of epithelial alveoli which I

do not regard as important."

RARE TYPES OF MALIGNANT DISEASE OF THE LYMPHATIC GLANDS

Case XLIV.—Primary neoplasm of the lymphatic glands of the

axilla. Histological diagnosis: perivascular hemangioma by one

pathologist; mixed-celled sarcoma by another: melanoma by a third.

M. E., female, aged thirty-six years, was referred to me by

Dr. A. E. Jaffiji, Jersey City, on January 27, 1914, with the

following history: January 19, 1913, she first noticed a peculiar

sensation in the right axilla; no tumor until two months later,

when a small lump appeared in the axilla. This grew rapidly

and was removed in April, 19 13, one month after it was first

noticed by Dr. Jaffin, who states that the tumor was the size of

a small hen's egg, soft and glandular in appearance, very juicy,

with quite a large area of central necrosis, otherwise appar-

ently well encapsulated. The report of the microscopic exami-

nation made by Dr. George E. McLaughlin, of Jersey City,

under date of April 16, 1913, reads:

"The tissue received on April 11, 19 13, which consisted of a

large lymphatic gland the size of an egg and a small lymphatic

gland, have been sectioned, stained, and examined microscopic-

ally, and I would report as follows:
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"The smaller gland showed a lymphadenitis, while the large

gland was made up of a fibrous tissue stroma with here and there

some coagulation necrosis and large numbers of dilated blood-

vessels. Surrounding these bloodvessels were cylindrical bands

of endothelioid-like cells which seemingly had their origin in

the adventitia of the vessels. The nuclei of these cells took the

stain well and were large and somewhat oval. Diagnosis:

Fig. 33.—Case XLIV. Axillary glands; rapid progress. One pathologist

reported sarcoma; another melanoma.

perivascular hemangiosarcoma. This growth is malignant and
capable of causing metastasis."

On May 17, 19 13, one month later, the mixed toxins were begun
and given daily or every other day for two months, in doses

up to 4 minims. In July a local recurrence was noticed and
on July 25 a thorough dissection of the entire axilla was done.

The specimen was submitted to Dr. Mandlebaum, of the Mt.
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Sinai Hospital, who pronounced the disease mixed-celled sar-

coma. His full report, dated July 30, 1913, reads as follows:

''The axillary tumor in the case of M. E. shows mostly large

round cells of a sarcomatous type and having very large nuclei.

In a few situations spindle cells are also seen. Some delicate

connective-tissue fibers are found between the cells in places.

Here and there are small capillaries which seem to bear some
relation to the tumor growth, though this is hardly sufficient to

warrant the diagnosis of a hemangiosarcoma. In my opinion

the tumor is a mixed-celled sarcoma, with a predominence of

large round cells, and is very likely primary in the lymph nodes

of the axilla, even though no lymphoid tissue is to be found in

the sections.

"The dark areas in the specimen represent localized areas of

necrosis."

On August 8, 19 13, the toxins were resumed and the dose

increased to 5 minims.

November 29, a small recurrent nodule was found overlying

the axillary vein.

January 5, 19 14, third operation. The portion of the axillary

vein involved by the tumor was resected.

Physical examination, January 27, 19 14, showed apparently

no recurrence. Massive x-tslj treatment advised in conjunction

with the mixed toxins. The tumor, however, soon recurred

and on February 19, 1914, a fourth operation was performed,

which was an incomplete one owing to the extent of the disease.

The toxins and a:-rays were resumed with little effect in checking

the rapid progress of the disease.

Examination of the tumor removed at the third operation was

made by Dr. James Ewing, who pronounced it a melanoma.

Bearing on the possibility of the tumor having been secondary

to a primary melanoma elsewhere, it may be mentioned that

the patient stated that a year ago, she noticed a small spot

three inches above tjie wrist on the inner surface of the right

forearm; this was reddish in color but later became dark. It

never ulcerated and never showed any elevation of surface, nor
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did it seem to have the appearance of a melanoma. I excised it

and microscopic examination showed no evidence of melanoma.

The patient died in August, 1914, at which time the growth

had reached the size of a child's head and began to break down.

There was enormous edema of the arm and forearm.

Case XLV.—Melanotic sarcoma of submaxillary and cervical

glands.

Fig. 34.—Case XLV. Melanoma; sarcoma of cervical glands; regarded

as tuberculosis at first; two operations. Pathological report melanoma. No
primary pigments.

J. M. M., female, aged forty-three years. One sister died of

carcinoma of the breast in July, 191 1, after having undergone

two operations. Mrs. M. took care of her the entire time.

Shortly after her death she noticed an enlargement of the sub-

maxillary lymph gland. This was never very painful nor did

it ever show evidence of inflammation of the skin; there is no

history of a wart or pigmented mole having been noticed in the

vicinity of the tumor. The patient was examined by Dr. Irvin
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Abell, of Louisville, Ky., in October, 191 1, who found a smooth,

movable tumor, the size of a guinea-hen's egg in the submaxil-

lary region; no evidence of inflammation. The swelling de-

creased somewhat under local applications and then remained

stationary. Clinical diagnosis: Enlarged lymph gland of sub-

maxillary group. In January, 1912, under local anesthesia, the

enlarged gland was dissected out and examined by Dr. E. S.

Allen, who pronounced the trouble chronic adenitis, non-tuber-

culous. The disease recurred a few months later and a second

operation was performed on October i, 191 2, under general

anesthesia; a gland the size of an acorn was removed; it was

deeply situated and rested right over the left internal jugular

vein. A second recurrence followed not long afterward and a

third operation was done on April i, 1913. A mass supposed

to be an enlarged cervical gland was removed which, on explor-

ation proved to be a blood clot, which diagnosis was confirmed

by Dr. Allen. The disease recurred locally, and a fourth opera-

tion was performed on September 30, 19 14, an incision being

made through the former one on the left side of the neck and

through the sternomastoid muscle. The tumor involved the

internal jugular vein, so that a small portion of the latter was

dissected in taking out the mass. The surrounding structures

were indurated and clinically, the disease had the appearance

of sarcoma. Microscopic examination of the gland made by

Dr. Graves, of the University of Louisville, showed it to be

melanotic sarcoma.

The disease promptly recurred and on December 30, 19 14, the

patient was referred to me by Dr. Abell, for the toxin treatment.

Physical examination at this time showed the patient in fairly

good health. The left cervical region showed several scars.

In the upper portion of the neck, anterior to the sternomastoid

muscle or partly involving it, is a tumor the size of a hickory

nut, movable upon the deep structures, firm in consistence;

skin slightly adherent. Just above the clavicle are some in-

durated areas. No evidence of tumors elsewhere. The patient

was put upon the mixed toxins of erysipelas and Bacillus pro-
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digiosus with the result that at the end of two weeks there was

considerable decrease in size and marked increase in mobility.

Under ether anesthesia I removed the masses as thoroughly as

possible, although the operation was by no means complete.

The wound healed by primary union and the toxins were im-

mediately resumed and have been kept up two to three times

a week ever since by her husband who is a physician in Louisville.

Microscopic examination made by Dr. James Ewing, whose

report, dated December 29, 1914, showed the disease '' mela-

noma, malignant."

The patient remains free from recurrence at the present

time, August 15, 191 5, which is a much longer period than she

had been free from recurrence before. Of course, it is too early

to speak of a definite result.

This case together with the case just reported suggest that

melanotic sarcomas or melanomas may originate in the lymphatic

glands, contrary to the opinion generally held.

Contrary to accepted views, the two following cases of car-

cinoma apparently originated in the axillary glands.

Case XLVI.

—

Primary carcinoma of the axillary glands.

Mrs. L., aged thirty-eight years; married; was formerly a

nurse at the Hospital for Ruptured and Crippled. The patient

was first seen by me, in consultation with Dr. E. L. Barnett,

in October, 19 13. Family history negative. Personal history:

About nine months previously the patient first noticed a small

movable lump in the outer aspect of the right axilla, about the

size of a marble. This slowly increased in size, but there was no
pain at any time. No lump could be noticed on the breast nor

could any tumor, or change in consistence, be made out upon
careful examination of the breast. On October 10, 1913, under

ether anesthesia, I operated upon her, at the Hospital for Rup-
tured and Crippled, and found a freely movable tumor the size

of a English walnut in the right axilla. No other glands could

be felt higher up, nor could any tumor or induration of any sort

be detected in the breast, under anesthesia. A cHnical diagnosis

of malignancy was made, but in view of the fact that no tumor
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could be felt in the breast, and the disease was apparently pri-

mary in the axillary glands, it was thought to be either a sarcoma

or Hodgkin's disease.

A specimen was sent to Dr. Ewing for examination, whose

report, dated October i8, 1913, reads: ''Malignant adenocar-

cinoma of lymph node."

Dr. Ewing believed it to be secondary to some primary tumor

elsewhere, probably in the breast. The patient absolutely

refused to undergo a further operation. She was pregnant

at the time of the first operation, and a few months thereafter

gave birth to a healthy child. Since that time she has been

kept under careful observation by Dr. Barnett, who states that

at the time of his last examination, a few months ago, there could

be found no evidence of any return of the growth, nor has any

signs of a tumor in the breast developed.

In connection with the preceding case I would like to add the

following

:

Case XLVII.

—

Carcinoma of the axillary glands, apparently

primary.

Mrs. C. C. W., was referred to me by Dr. R. R. Sinclair, of

Westfield, N. J., on September 11, 191 2. Family history good.

Personal history: First noticed a small, hard, gland in the

right axilla one year prior to my first observation. This gland

slowly increased in size, and later became attached to the skin.

No history of malignant tumor in any other part of the body.

Physical examination showed a small gland, the size of a

hazel-nut in the right axilla, freely movable, hard in consistence,

clinically a typical carcinoma. The skin was not adherent. No
other glands could be felt in the axilla, or above or below the

clavicle. Careful observation failed to reveal any tumor in the

breast or any change in its consistence. Under ether anesthesia

I removed the tumor, which was examined by Dr. Ewing, and

pronounced a typical carcinoma.

The patient was then put upon the mixed toxins of erysipelas

and Bacillus prodigiosus in the hope of retarding or preventing

a recurrence. She remained well for one year, when a small
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local recurrence in the axilla developed, which was again re-

moved by operation, and the toxins continued by the family

physician. She remained well for almost another year before

a second local recurrence developed, which was again removed,

and the toxins resumed in small doses.

Examination, December 22, 19 14, showed that her general

health had remained normal. Shortly after this she developed

a small swelling above the right clavicle, which has slowly

increased in size ever since. During the last six months she

has had some swelling of the arm, and there is evidence of a

recurrence in the axilla. Up to the present time there has

never been any tumor whatever in the breast itself. Her con-

dition is gradually getting worse, and the diseases, which has

been kept in fairly good control with the toxins during the last

three years, is steadily progressing. (Patient died January, 1916.)

Case XLVIII.

—

Lymphosarcoma of neck, clinical diagnosis

^^ probably endothelioma^^ microscopical.

G. J. C, male, aged forty-four years; referred to my service

at the General Memorial Hospital by Dr. Spencer, of Brooklyn,

on November 30, 191 2. Wassermann was negative. In June,

191 2, he first noticed a lump behind the sternomastoid muscle

on the right side of the neck. He gave a history of having

had severe stiffness on the right side of the neck, one year before,

accompanied by some swelling which lasted six weeks, during

which time he could neither eat nor sleep and lost twenty-five

pounds in weight. The swelling entirely disappeared under local

treatment and he became as well as ever. In June, 191 2, the

swelling came back apparently at the same place, but more

circumscribed, without any stiffness or pain, and without loss

of weight. When I first saw the patient, in November, 191 2,

physical examination showed a tumor the size of a closed fist,

occupying the entire region of the right side of the neck, from

the mastoid to the clavicle and from the vertebral line behind

to the angle of the jaw in front, firmly fixed, skin not adherent.

There were no enlarged glands on either side of the neck;

no axillary or inguinal glands; no enlargement of spleen or
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liver. The patient had had :r-ray and iodide of potassium treat-

ment without improvement before going to the Hospital. I

made the clinical diagnosis of sarcoma. The mixed toxins were

given first systemically, later locally into the tumor. At first

there was some diminution in the size of the growth and in-

creased mobility. A portion was removed for microscopic exam-

ination and submitted to Dr. James Ewing, who reported:

''The tissue is composed of diffuse cohesive masses of large

polygonal, round, and fusiform cells with hyperchromatic nuclei;

many mytoses, one hydropic cell between. There are no definite

epithelial characters. There is little connective-tissue ; the

cells are often arranged about frozen bloodvessels. There are

polynuclear giant cells. Diagnosis: primary tumor of lymph

nodes, probably endothelioma."

The tumor finally began to increase in size rapidly and the

toxin treatment was abandoned after about two months, when

the patient returned to his home. Later history unknown.

Case XLIX.—Hodgkin's disease or carcinoma of cervical glands

.

H. Y. C, male, Chinese, aged twenty-four years; two sisters

suffering from gland trouble; both living. The patient first

noticed slight pain in the neck in the latter part of the summer of

1 910. Soon after a swelling of the neck was seen to appear almost

simultaneously on both sides; this gradually increased in size;

in March, 191 1, he noticed that the tonsils were much hyper-

trophied; they were promptly removed at the University of

Michigan Hospital. Microscopic examination showed no ^ign

of mahgnancy. A month later a portion of the tumpr on the

left side of the neck was removed and pronounced Hodgkin 's

disease by Dr. C. B. Nancrede. In the early part of June, 191 1,

another portion of the neck tumor was removed at the Massa-

chusetts General Holpital, and pronounced small-celled, lymph-

adenoma of Hodgkin's type, by Dr. H. F. Hartwell, of Boston.

Physical examination at the time the patient was first seen

by me, July 7, 191 1, showed the left side of the neck occupied

by a tumor extending from the mastoid process to two inches

above the clavicle and from the angle of the jaw backward
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nearly to the vertebral line; there is a recent curved cicatrix

four inches long, over the upper part of the tumor. The skin is

markedly reddened and somewhat adherent to the tumor which

is extremely hard in consistence and firmly fixed to the deep

structures; apparently all the tissues are infiltrated from the

skin to the spinal column. A similar tumor occupies the right

side, but the same is not quite as large and the skin is less red-

dened. There are no enlarged glands in axillae or groins; no

enlargement of spleen or liver. Patient has lost very little in

weight. I made the clinical diagnosis of lymphosarcoma. The

toxins wxre tried for two or three weeks without effect. He
grew worse rapidly and died a few months later.

The clinical features in this case were entirely different from

those usually found in Hodgkin's disease, and the microscopic

examination of the recurrent tumor made at the University

of Michigan laboratory pointed strongly to a true neoplasm,

probably of the carcinomatous type.

The following case is of interest from the fact that the micro-

scopic examination by one pathologist was sarcoma, by another,

tuberculosis. The subsequent history proved the disease to be

malignant.

Case L.

—

Lymphosarcoma of the inguinal glands.

W. C. D., male, aged twenty-four years. Family history:

No specific or tuberculous disease; Wassermann negative.

The patient was referred to me by Dr. Vail, of Belleville, N. J.,

on October 16, 191 2, with the following history: Always in

good general health until three years before, when he first

noticed a small, movable gland, about the size of a hazel-nut

in the right groin. This increased so slowly in size, that he

did not call a doctor's attention to it until the beginning of

October, 191 1, just previous to which time it has begun to

grow more rapidly.

Physical examination on October 16, 191 2, showed the right

inguinal and iliac regions occupied by a tumor the size of two

fists, apparently made up by a large number of enlarged glands,

more or less fused together, with semifluctuation in the most
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protuberant portion. The skin is slightly reddened and adherent

in places. The tumor was fairly movable below but firmly fixed

in the upper part; there was very slight enlargement of the glands

on the side, none in the axilla or neck ; no enlargement of spleen

or liver. A portion of the tumor the size of a goose egg was

removed under ether and microscopic examination was made by

Dr. Ewing, who pronounced lymphosarcoma. Dr. W. C. Clark^

who examined another specimen, pronounced it tuberculosis.

The patient was immediately put upon the mixed toxins and at

the end of six weeks the tumor had diminished to less than

one-third its original size. In spite of continued treatment little

further improvement was noticed and soon the tumor began to

increase rapidly in size. The patient was then given injections

of colloid of copper solution in large doses, for a number of

weeks without any appreciable effect. He lost strength and

weight more rapidly than before and died on January 13, 19 13.

The tumor proved to be lymphosarcona.

Case LI.

—

Tumor of carotid gland; microscopic diagnosis;

sarcoma of glands of neck, left tonsil the clinical diagnosis.

E. E., aged forty-five years; mother died of cancer of brain.

Previous history negative. First noticed a swelling beneath

the left sternomastoid muscle near its upper attachment in the

fall of 1903; it caused no pain, but some difficulty in breathing.

The patient was admitted to the General Memorial Hospital

on January 21, 1904. Physical examination at this time showed

a mass in the left side of the neck, just beneath the sternomastoid

muscle, the size of an egg, firm, but not tender. Examination

of the throat showed a swelling on the left side of the pharynx

involving the tonsil and extending nearly to the right pharyngeal

wall. The tumor was firm in consistence but not at all tender.

Operation, assisted by Dr. Downes, was performed on January

25, 1904, and consisted in tracheotomy, ligature of the left

external carotid, removal of the left submaxillary gland. Al-

though the lower jaw was sawed through with a Gigli wire saw,

it was found impossible to remove the entire tumor. Micro-

scopic examination made by Dr. George Biggs, showed the
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specimen to be a ''tumor of the carotid gland." Later history

unknown.

Fig. 35.—Case LI. Tumor of carotid body (tonsilinvolved).

The following case shows the probable influence of trauma

as a causative factor in the development of a neoplasm of the

lymphatic glands:

Case LII.—Sarcoma of inguinal glands.

G. S., aged five and one-half years. Always well until May,

1899, when he fell, injuring his right groin. A few days later

a soft and rapidly growing tumor developed at the site of the in-

jury. Its rapid development and semifluctuating character led

Dr. William T. Bull to believe it was an abscess. Incision showed

only blood and a very vascular tumor. Microscopic examination

proved it to be a small round-celled sarcoma. The iliac glands

became quickly involved. The mixed toxins were tried for one

month and while at first the tumor became much more movable

and perceptibly smaller, after two or three weeks it began to
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increase in size again and its growth could no longer be con-

trolled. The patient died in September, 1899, four months from

the time of the injury.

Case LIII.—Lymphosarcoma of the tonsil with secondary

involvement of neck.

Mr. S., aged fifty-five years. Wife died of carcinoma of breast

in November, 1908. In the early part of November, 1909,

while traveling, he first noticed trouble in his throat. He con-

sulted Dr. Landsman, of New York, who found what seemed to

be a severe tonsillitis or quinsy and treated him accordingly.

His temperature ranged from 102° to 103°. Inasmuch as after

a week's treatment his temperture remained high and his general

condition unimproved, he consulted Dr. Clarence C. Rice,

of New York, who suspected malignant trouble, and: I was

called in consultation. Physical examination on November 26,

1909, showed the patient rather thin, with sallow complexion

and a temperature of 102° to 103°, pulse 120. Examination of

the throat showed the left tonsil markedly swollen, being of

the size of a small hen's egg, ulcerated in the centre over an

area of three-quarters of an inch in diameter. The tonsil was

covered with a foul, grayish exudate in the central portion. The

right tonsil was also somewhat enlarged, but not ulcerated. I

made the cHnical diagnosis of malignant tumor of the left tonsil,

whether sarcoma or carcinoma I was unable to say, its general

appearance and consistence was more that of carcinoma, but

its size and rapid growth were in favor of the diagnosis of sar-

coma. The left cervical glands had become markedly swollen,

from the mastoid to the clavicle, some of the tumors being the

size of an English walnut. The glands on the right side of

the neck are also swollen, especially in the upper portion.

The tonsillar tumor was removed and the specimen submitted

to Dr. James Ewing, professor of pathology at Cornell Uni-

versity, who stated that the tonsil was undoubtedly maUgnant

but whether it was carcinoma or sarcoma, he could not be sure.

He desired another specimen and, on November 29, under

cocaine anesthesia, I removed a small gland from the left cervical
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region, just above the angle of the jaw, about the size of a

hazel nut; it was soft in consistence and typically malignant

in appearance. Dr. Ewing's report on the tumor was as

follows:

''The lymph nodes contain lymphosarcoma. The structure

indicates a high degree of malignancy."

After a more careful examination of the specimen, Dr. Ewing

stated that he was in doubt whether it was lymphosarcoma or

Hodgkin's disease. The tumors of both tonsils continued to

increase rapidly in size until they nearly met, making swallowing

extremely difficult. The ulcerated area in the left tonsil spread

and soon the right tonsil also began to ulcerate. Apparently

the right side had become infected from the other side by con-

tiguity.

On December 2, six days after my first observation, and

three weeks from the first signs of the trouble, his temperature

still ranged between 102° to 103°. His local and general con-

dition rapidly became worse. At this time (December 2) he

received the first injection of the mixed toxins in the pectoral

region, one-fourth minim being given. This was followed by

a severe chill, rigor and a temperature of 105°. His general

condition was so bad that it was thought unwise to continue

the treatment and he died on December 5, the entire duration

of life from the time of the first symptom to death in this case

was three weeks and two days.

Case LIV.—Lymphatic leukemia.

N. B., male, aged sixty-five years, was admitted to my service

at the General Memorial Hospital on June 2, 19 13. Family

history good. Personal history: In November, 191 2, he cut his

finger; the wound did not heal well and what he called a "dry

sore" remained for a number of weeks. This was followed two

months later by an eruption upon hands and face and neck.

Ten weeks ago he first noticed fairly good-sized lumps on both

sides of the neck which came on very suddenly and grew rapidly;

he lost fourteen pounds in weight. The eruption is still present

over face and body.
Am Surg 38
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Physical examination on admission showed large masses on

both sides of the neck, freely movable, more or less discrete,

clinically typically characteristic of Hodgkin's disease; spleen

markedly enlarged, liver only sHghtly.

Blood examination June 2, showed white blood cells 200,000.

The patient was treated with the x-ray and later also with vac-

cine by Dr. Weil. There was marked decrease in the number of

white cells. June 22: White blood cells, 91,600; hemoglobin, 81

per cent. June 25: White blood cells, 70,000; hemoglobin, 69

per cent. July 15: White blood cells, 112,000.

There was very marked diminution in the size of the glands

under the treatment. General condition remained about the

same. Later history not known.

Case LV.^—Case of pseudoleukemia later changing into leukemia.

Mrs. E., aged forty-nine years, married, referred to me by

Dr. E. M. Foote, was admitted to the General Memorial Hsopi-

tal on March 2, 1915. Family history good. Personal history:

Ten years ago, amputation of breast for carcinoma; no recur-

rence; glycosuria for a number of years; disappeared recently.

Four years ago first noticed a swelling in the submaxillary

glands on the left side. A little later appearance of similar glands

on the other side of the neck, shortly followed by enlargement of

the axillary glands; later the inguinal glands also became

involved. The patient was treated at various hospitals and a

number of glands were removed at different times for diagnostic

purposes. The family physician stated that x-ray and benzol

treatment had been tried, without apparent effect, and that in

May, 1914, her blood count showed 38,000 white cells and 90

Der cent, of lymphocytes.

She was referred to me by Dr. Foote as a case of Hodgkin's

disease. Physical examination at the time of her admission to

the General Memorial Hospital showed enormously enlarged

glands in both cervical and axillary regions; moderately enlarged

inguinal glands; spleen and liver not palpable; some resistance

in the region of the abdomen, pointing to an involvement of the

mesenteric glands, but on account of her stoutness, these could
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not be dearly made out. Blood examuiation (March 3, 191 5)

showed

:

White cells, 164,000; hemoglobin, 68 per cent.; polynuclears.

7 per cent.; eosinophiles, i per cent.; large mononuclears, 9
per cent.; lymphocytes, 83 per cent.

The patient was put upon a;-ray treatment. Two days after

the first application the blood count was as follows:

White cells, 107,000; lymphocytes, 95 per cent.; large mono-

nuclears, 2 per cent.
;
polynuclears, 3 per cent. Many degenerated

white blood cells. Red cells normal.

On March 16, after four :r-ray treatments, the blood examina-

tion showed:

White cells, 80,000; red cells, 3,916,000; hemoglobin, 60 per

cent.; lymphocytes, 86.6 per cent.; large mononuclears, 10.7

per cent.; polynuclears, 2.7 per cent.

The patient was discharged from the hospital on March 23,

191 5. The last blood count, March 20, showed white cells 87,000.

She received six a;-ray treatments during her stay at the hospital

and has continued to receive treatment in the out-patient

department since. Examination at the present time, August

21, shows a marked decrease in the size of all glandular tumors,

but her general condition is rapidly deteriorating, as shown by

loss of weight and strength.

Case LVI.—Lymphosarcoma or melanoma, apparently primary

in the axillary glands.

R. B. W., aged twenty-four years, male; graduate of medicine;

had been in good health until the last of November, 19 14,

when he had an attack of influenza; a week later he notice

enlargement in the right axillary glands; two days thereafter

a small swelling appeared in the posterior cervical region over

the lower cervical vertebra at the base of the neck; all tumors

increased rapidly in size. He entered the Toronto General

Hospital on December 2, 19 14, at which time his temperature

was 100°. The first two weeks it ranged between 96.5 to 99°,

most of the time slightly below subnormal. Blood examina-

tion showed: Whites, 8000; reds, 6,400,000; hemoglobin, 85 per
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cent.; differential examination showed nothing abnormal; Was-

sermann negative. The patient had a great deal of pain from

the beginning, which increased with the progress of the disease;

the pain was neuralgic in character and chiefly confined to the

chest and right leg. He lost rapidly in weight and strength

and on January g, 191 5, when the patient's father consulted me
as to the advisability of trying the toxins, or a little over five

Fig. 36.—Case LVI. Round-celled sarcoma; one diagnosis. Melanoma
sarcoma. Apparently primary in lymphatic glands of axilla; death in three

months. (Ewing.)

weeks from the beginning of the disease, he had lost eighteen

pounds in weight. He died January 10. The accompanying

charts show the origin and distribution of the glandular enlarge-

ment. The pathological report of the Toronto General Hospital

read '' round-celled sarcoma." Some of the slides were sent to

me and I had them examined by Dr. James Ewing, of Cornell

Medical School laboratory, whose report, dated April 21, 191 5,

is as follows:
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"The material received consists of stained sections of tumor

tissue. The tissue is composed of compact masses of large

polyhedral cells arranged in ill-defined groups separated by a

little stroma. The cells are poorly fixed and very hydropic,

so that the outlines are not always clear. The nuclei are large

vesicular and hyperchromatic with prominent nuclei; miototic

figures are very numerous. In many cells there is an abundance

of yellow pigment granules and some cells are completely filled

Fig. 37.—Case LVI. Small round-

celled sarcoma of axillary glands, with

very rapid generalization.

Fig. 38.—Case LVI. Small round-

celled sarcoma of axillary glands,

with very rapid generalization.

Death in three months.

with pigment; some of the stroma cells also contain pigment.

Diagnosis: melanoma.

It is difficult to believe this a case of ordinary melanotic

sarcoma or melanoma, inasmuch as it apparently started in the

lymphatic gland. Careful search failed to reveal any primary

focus like a pigmented mole in any part of the body. The ex-

tremely rapid course of the disease is also a feature which I

have never observed in any case of melanotic tumor. I have

just made a study of 80 cases of melanotic sarcoma personally
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observed, and neither among these cases nor in the literature

have I found anything corresponding to such a clinical course.

Case LVII.^—Primary sarcoma of the cervical glands or tumor

of thymus gland closely resembling an acute infectious disease

M. C, female, aged nineteen years, entered St. Luke's Hospital

on August 7, 1914, in the service of Dr. W. A. Downs, on account

of a glandular swelling, 3x2 inches in size, situated in the left

cervical region; there was no redness; no fluctuation; very

slight tenderness. Two decayed molar teeth with abscesses

at the roots, were found in the left lower jaw. These were ex-

tracted on August 14, and by September 9 the mass of glands

had become considerably reduced in size. September 30 the

reduction was much less marked, but the swelling was smaller

than at time of entrance. October 7, measurement of neck

13 inches, October 19, 13J inches, October 23, glands were

noticed for the first time on the right side of the neck. December

30, the left side of the neck was normal; on the right side the

glands were enlarged and had the appearance of cellulitis.

January 4, some of the molar teeth on the ripht side were ex-

tracted and the glands incised. She was discharged on January

6. She was readmitted to St. Luke's Hospital on January 13.

On January 11 there were first noticed glands in the right axilla.

The tissue removed from the inflamed mass in the neck proved

on microscopic examination to be a ''neoplasm of the round-

cefled variety; exact type undecided; either sarcoma or car-

cinoma; many mitotic figures." January 21, 1915, the patient

was transferred to the General Memorial Hospital. The tumor

rapidly increased in size, extending in all directions, upward,

involving the face, causing extensive edema of the lids of the left

€ye and the ear; downward, to the right portion of the thorax

and laterally into both axillae. The skin was purple in color

and ulcerated over the most prominent part of the tumor.

The patient ran a temperature ranging between 100° and 102. °5

from the day she entered the hospital. She grew worse very

1 Dr. Downs has kindly given me permission to publish this case as the

patient was on his service in the General Memorial Hospital.
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rapidly and finally dyspnea developed, causing death on Feb-

ruary 9.

Autopsy report, made by Dr. Ewing, showed the tumor to

involve the region of the thymus gland and generally the whole

region of the thyroid, larynx and pharynx up to, if not into, the

base of the skull, with continuous extension into both axillae

involving the lymphatic glands and encroaching upon the inter-

costal muscles.

On section one found medium-sized round and polyhedral

and cylindrical cells lying in stroma, chiefly made up of capillaries,

covered by large epithelioid cells containing many lipoid globules;

many cells resemble plasma cells, others had large, dense nuclei,

polymorphism of cells is the most prominent feature; no giant

cells; the large groups of cells are surrounded by dense fibrous

strands tending to become hyaline.

Dr. Ewing's final opinion was a primary malignant tumor of

the thymus gland. He will report the case in fuller detail.

The whole picture of the disease, closely resembles an acute

infection, starting in the cervical glands and yet it was undoubt-

edly a malignant tumor.

The following cases are of special interest and are reported

here more fully than is possible in the tables:

Case LVIII.—Sarcoma of the neck and mediastinum. Very

rapid growth, causing death in four months.

G. W., male, aged nineteen years; student; always in good

health until November 15, 19 13, when he had a sudden severe

pain in both shoulders; later this became less severe and inter-

mittent. December 19, 1913, he noticed a short, dry cough,

which gradually grew worse. Shortly after this he first noticed

enlarged glands on both sides of the neck, just beneath the

angle of the jaw. These gradually increased in size, and in

addition the whole neck became symmetrically enlarged, making

it necessary for the patient to wear a No. 18 collar—his normal

size was No. 15. The entire increase had taken place within a

month's time. Marked dyspnea developed, accompanied by
rapid heart action. The patient was admitted to my service
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at the General Memorial Hospital on June 20, 19 14. Physical

examination at this time showed a very marked symmetrical

enlargement of the whole neck and face, apparently due to ob-

struction of the superior vena cava, dilatation of the superior

bloodvessels and some cyanosis. Several enlarged glands, some

as large as a hen's egg, could be felt on either side of the neck,

deeply placed, moderately firm in consistence, fairly movable

non-infiltrating. Measurement of the neck at the base (collar

line) on January 23 was seventeen and three-fourth inches;

over the thyroid, sixteen and three-fourth inches. The patient

was very weak and unable to walk; marked dyspnea making

it necessary for him to sleep sitting propped up in bed. BJood

examination showed: Hemoglobin, 85 per cent.; white blood

cells, 6500; polynuclears, 73 per cent.; mononuclears, 23 per

cent.; basophiles, 4 per cent. X-ray examination showed a

tumor occupying the superior mediastinum, continuous with the

heart shadow and extending to the root of the neck. The patient

was immediately put upon small doses of the toxins; he proved

very susceptible, J to | gr. causing a reaction. Improvement

was noticed almost immediately, as shown by diminution in the

pulse-rate, lessening of the dyspnea, marked decrease in the size

of the neck, improvement in the cough. January 26 the measure-

ments of the neck had gone down one and one-half inches.

On January 29, one week after admission to the hospital, measure-

ment of the neck at the base was fifteen and three-fourth inches,

over the thyroid fifteen inches, being a decrease of over two inches

within a week. The patient was given a;-ray treatrnents in

addition to the toxins; his general condition was markedly

improved, he was able to go about and take walks out of doors.

At the end of two weeks' improvement the condition gradually

became worse again, in spite of continued treatment with the

toxins and :r-rays. He left the hospital on February 18, 19 14,

having rapidly grown worse daily, and died about two weeks

later.

Case LIX.—Lymphosarcoma of neck; clinical diagnosis remark-

ably rapid development.
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Mrs. H. P., aged sixty-eight years; always in good health

up to July I, 1 913, except that she had a small epithelioma

removed from the inner canthus of the eye five years before he

present disease. Early in July she had a severe attack of

la grippe, with a temperature of 102° to 103°, accompanied

by cervical enlargement on both sides, sore throat and general

symptoms of la grippe. She had three similar attacks during the

month of July; each time the glands became rapidly and mark-

edly swollen with complete subsidence after the attack was over.

On one occasion the doctor was summoned hurriedly by the

patient's brother who stated that the gland were twice the size

of a hen's egg. Five hours later, when the doctor saw the patient

the glands had become reduced to the size of a hickory nut.

A little later the glands of the left side again became swollen,

but, instead of subsiding as hitherto, they gradually increased in

size. In October the increase became very rapid and was ac-

companied by infiltration of the surrounding tissues. The

axillary glands soon became involved, more markedly on the

left side, also the inguinal glands. No enlargement of spleen

or liver. The patient failed rapidly in general condition and by

the middle of December, 1913, was confined to the bed. She

was then seen by Dr. J. Erdman, who made the diagnosis of

lymphosarcoma. No specimen was removed.

I saw the patient in consultation on December 29, 1913.

Physical examination at this time showed the patient propped

up in bed, unable to He down; her general condition was ex-

tremely bad; pulse rapid and weak; she was unable to open her

mouth more than a half-inch. Examination showed the whole

left side of the neck, from the clavicle to the mastoid, and the

anterior portion of the jaw nearly to the vertebral line, occupied

by a diffuse tumor, apparently involving all the cervical and

suproclavicular glands with infiltration of the surrounding tissues,

including the parotid and enormous dilatation of the superficial

veins; paralysis of the muscles of the left face and mouth.

About a week ago she had had an attack of almost complete

coma; pulse 130. Since this time she has been more or less
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wandering mentally, with occasional recurrence of slow respiration

and rapid pulse. No treatment advised. Prognosis: only a

few weeks of life. She died shortly afterward.

Case LX.—Lymphosarcoma of neck—marked inhibitory action

both under the toxin—and later x-ray treatment, which proved only

temporary {however). Unusual generalization of the disease.

Miss M. L. A., aged forty years; first noticed a tumor above

the clavicle in the spring of 1898; this was removed. Shortly

after this a recurrence took place in the right cervical region

which grew very rapidly, soon involving the axillary glands on

the same side. In July, 1900, the axillary tumor was removed

by Dr. C. B. Nancrede, of Ann Arbor.

The tumor in the cervical region showed such extensive

involvement of the deeper structures that it was considered

entirely inoperable. Microscopic examination was made by

Dr. King of the Dartmouth Medical School, who pronounqfed

it small round-celled sarcoma. The patient was referred to my
by Dr. Nancrede in October, 1900. Physical examination at

this time showed a large tumor in the right cervical region,

extending from the clavicle to the mastoid process of the temporal

bone. There were some enlarged nodules below the clavicle

and several small tumors in the region of the cicatrix in the

axilla. The toxins were begun on October i and continued,

with occasional intervals of rest, for six months. There was a

decided decrease in the size of the tumors and increase in their

mobility for three months, when the improvement ceased.

At the end of six months the tumors began to increase in size

and grow more rapidly. In February, 1902, the x-ray treatment

was begun, and at the end of three weeks remarkable improve-

ment had occurred. The tumor mass in the neck had decreased

to half its former size, and by July i there remained only a small

nodule the size of an almond in the sternomastoid muscle.

This was removed for microscopic examination. The patient

regained her normal weight. In September, 1902, she returned

with a local recurrence in the parotid region. Both groins were

filled with multiple tumors varying in size from a pigeon's to a
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hen's egg. In addition there was an intra-abdominal tumor the

size of a cocoanut, apparently originating in the glands. The

^-ray treatment was resumed and again the tumors disappeared

in the parotid and groin and the abdominal tumor decreased

in size. The improvement, however, was only temporary and

in the summer of 1903 the old tumors began to increase again

in size and many new ones developed in all parts of the body

intra-abdominally and subcutaneously, causing death in Jan-

uary, 1904.

Case LXI.—Small round-celled sarcoma of neck. Held under

control for ten years by five operations. Finally disappeared under

x-ray; recurred causing death in two years.

G. F. H., male, aged seventy years; was referred to me by

Dr. Wm. T. Bull, in May, 1901, with the following history:

About ten years before he first noticed a lump in the left side

of the neck. One year later the tumor was removed by Dr.

Bull and microscopic examination proved it to be a small round-

celled sarcoma. The patient had four subsequent operations

within the following seven years, one tumor was removed from

the right side of the neck, the others recurred locally in the

region of the original cicatrix on the left side.

When first seen by me on May 13, 1901, physical examina-

tion showed a tumor the size of an orange occupying the left

mastoid region, very vascular and semifluctuating, another

glandular tumor behind the jaw on the right side, also a growth

the size of a small orange in the right femoral region, and a hard,

freely movable glandular tumor in the right axilla, the size of

an egg. The patient was treated with the mixed toxins and

received thirteen injections between May 13 and June 5, the

highest temperature obtained being 102°. On June 5 I tried

the externa] carotid artery on the left side. The patient then

left the hospital for a short rest and returned on July 16 for

another course of toxin treatment, which lasted eleven days.

At first shght improvement followed the injections, but later they

seemed to have little or no influence upon the disease. I regarded

the case as hopeless. On December 22, 1901, the patient placed
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himself under the care of Dr. E. R. Fiske, of Brooklyn, who
treated him with the a:-rays. A static machine was used and

ten-minute daily exposures were given for the first two weeks

then fifteen minutes for the next two weeks and twenty minute-

exposures for the fifth and sixth week. The treatment was

followed by very rapid improvement in all the tumors. A letter

from Dr. Fiske, January 23, 1903, a little over a year later

states that ''the patient has been under constant observation

and there has been no recurrence. The numerous glandular

tumors in the axillae and groins have been treated successively

and have yielded to the :r-ray, some slowly, some very promptly.

I see him twice a month and he is in fine health."

The patient died on September 23, 1903, less than two years

after the x-vsiy treatment was begun. In a letter from Dr. E. F.

Sickenberger it is stated that the patient died under symptoms

of cerebral thrombosis. Whether this was the result of the dis-

ease or not, can never be determined, as no autopsy was made.

The pathological report of the New York Hospital, February

21, 1892, reads as follows:

''The specimen is an oval tumor 7 x 4.5 inches, no capsule;

on the surface the voluntary muscle fibers are seen invaded by

the tumor tissue. Line of incision has gone through the tumor

tissue at several points. Microscopically, the tumor is a typical

round-celled sarcoma with small amount of fibrous tissue struma,

apparently derived from tissues in which the growth originated.

"

Examination October 24, 1893: "The specimen is a tumor the

size of a hen's egg from the left side of the neck, freely movable.

Microscopic examination shows this growth to be simple

adenitis."

The following case is of extreme interest on account of the

long duration of the disease and great size of the tumor:

CaseLXII.—Lympho-adenomaofneck twenty-one years' duration.

O. G., male, aged fifty-six years, occupation, engraver; nation-

ality, Belgian. Twenty-one years ago he first noticed a swelling

on the right side of the neck, apparently originating in the

glands. This was soon followed by a similar swelling on the
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left side of the neck. Six years later the mass on the right

side was removed, but recurred soon afterward. Ten years ago

he was subjected to a course of a:-ray treatment, without any

Fig. 39.—Case LXII. Benign tumor of the lymphatic glands of twenty-one

years' duration. (Hodgkin's disease; one diagnosis.)

Fig. 40.—Case LXII (neck case). Lympho-adenoma, twenty-one years' dura-

tion. (Ewing.) Hodgkin's disease? (Another diagnosis).



6o6 coley: neoplasms of the lymphatic glands

improvement. Five months ago he was admitted to Roosevelt

Hospital, where some glands were excised from the left axilla

and a vaccine made of the material. Two injections were given

without any improvement.

Physical examination at the time of the patient's admission

to the General Memorial Hospital on June 14, 191 5, shows

a large mass on the left side of the neck, firm in consistence,

adherent to the deeper structures, not tender. The mass occupies

the whole of the left side of the neck and extends below the

clavicle. There is a similar mass, though smaller, on the right

side of the neck and another one above the scapula. Circum-

ference of neck thirty-one inches, on a level of chin twenty-three

inches. Axillary glaruds palpable on both sides. The lungs

present masses of various sizes, which are also shown in the

a;- ray skiagram. Liver and spleen are enlarged; abdominal

cavity contains some fluid. Lower extremities are edematous.

Pathological report at Roosevelt Hospital: granuloma of

axillary lymph gland (probably Hodgkin's disease). Dr. Ewing's

diagnosis : lympho-adenoma.

Case LXIII.—Unusual type of neoplasm of the neck. {Pos-

sibly similar to preceding case).

M. W. B., female, aged twenty years. Family history negative;

no trauma; was referred to me on June 6, 1910, by Dr. J. L.

Davison, of Toronto, Canada, with the following history:

About a year before, patient first noticed a hard, firmly-fixed,

lump in the middle of the left cervical region, posterior to the

sternomastoid muscle. Very little change in size was noticed

until February, 1910, when it began to increase rapidly. X-ray

treatmejnt was started at this time and continued three times

a week for about four months, during which period the tumor

diminished three-quarters of an inch in circumference.

Physical examination, June 6, 1910, showed the whole left

cervical region occupied by a markedly protuberant tumor,

infiltrating the deep structures and extending from the mastoid

to the clavicle; skin normal and not attached. The tumor

was very hard in consistence and firmly fixed. Under ether
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anesthesia I made an exploratory incision and removed a portion

of the growth cutting at least one-half of an inch into it. The

specimen was examined by Dr. Ewing, who stated that he could

find no evidence of malignant disease.

The patient remained under my care for two months (June

and July, 19 10) during which time she received the toxins

regularly three or four times a week, and the doses were pushed

to the point of producing fairly good reactions. While the tumor

did not increase any in size, there was no marked decrease.

The toxins were continued by the family physician, with oc-

casional intervals of rest, but with little effect upon the tumor.

X-ray and radium were further tried but also without effect.

In the summer of 191 2, the patient again came under my care,

at which time she was still in good general condition. The

tumor, which was still firmly fixed and very hard in consistence,

had increased to two or three times its original size. The toxins

were again administered for a number of weeks with practically

no effect upon the growth.

Since that time she remained about the same for a year,

and then, without treatment and from no apparent cause, the

tumor began to slowly diminish in size and her condition to

improve. At present. May, 1915, her physician writes that

she is very well and the tumor is not more than one-half the

size it was two years ago. In this case it would seem fairly

certain that the malignancy of the tumor had been modified

by the treatment. She had toxins, a;-rays and radium during

a period of about four years.

Case LXIV.—Small round-celled sarcoma of the submaxillary

region {carcinoma of the breast in the same individual).

Mrs. M., aged fifty-three years. Family history, negative;

was operated upon by Dr. E. G. Tuttle, of New York, in 1894,

for a typical carcinoma of the breast; diagnosis confirmed by

microscopic examination. She remained well until the fall

of 1895, when an enlargement of the left submaxillary gland was

noticed. This continued to increase very rapidly in size until

January, 1896, when it had reached about three inches in diameter,
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was fairly well fixed to the jaw, and considered inoperable. The

patient was referred to me by the family physician, Dr. R.

Oliver Phillips of Yonkers, N. Y., in January, 1896. I believed

the tumor to be inoperable, and advised the use of the mixed

toxins of erysipelas and Bacillus prodigiosus, which were started

at"once. After one month's treatment the tumor had become

very much smaller and movable, and the mass had decreased

to one-third its original size.

Fig. 41.—Case XXV (tonsil table). Lymphosarcoma of neck and tonsil.

Examination of specimen from tonsil called carcinoma. Section is from gland

of neck.

Under ether anesthesia on March 14, 1896, I removed by

operation two globular masses, one three-quarters of an inch,

the other, one inch in diameter, from the left submaxillary region;

both were entirely encapsulated and on section showed, macro-

scopically, the typical characteristics of sarcoma. Microscopic

examination, however, by Drs. E. K. Dunham and B. H. Buxton

(pathologists of the N. Y. Cancer Hospital) failed to show
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any evidence of malignancy, and a diagnosis of "glandular

hyperplasia" was made. At this time there was no evidence

of any recurrence at the site of the previous operation for car-

cinoma of the breast, done two years before. However, in June,

1896, three months later, a well-marked local and axillary

recurrence took place at the site of the former breast operation.

The disease progressed rapidly and in July, 1896, I removed

Fig. 42.—Lymphosarcoma of supraclavicular and retroperitoneal glands;

very rapid progress. Patient died in three months. Primary in retroperi-

toneal probably.

the entire diseased area, together with both pectoral muscles.

The patient made a prompt recovery. Microscopic examination

of this tumor showed it to be a typical scirrhous carcinoma.

A few weeks later a recurrence took place at the site of my
operation in the submaxillary region. The tumor grew with

great rapidity and was no longer controlled by the toxins. In

September, 1896, I performed another operation removing an

encapsulated tumor, the size of a small egg, which presented

Am Surg 39
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exactly the same characteristics as the first. In view of the

macroscopic appearance and the prompt recurrence, I felt

certain that the tumors in this region were mahgnant (not hyper-

plasia), and asked for a very careful report. The specimens

were again examined by Drs. Dunham and Buxton, but a large

number of sections were made before any evidence of sarcoma

was discovered. Finally, areas were found that showed typical

round-celled sarcoma.

One month later a second recurrence took place. The tumor

grew with great rapidity involving and infiltrating the tissue

on both sides of the neck. The patient died of exhaustion on

March i8, 1897, five months later. A very slight skin recurrence

in the region of the breast tumor was observed before death.

This case is interesting from the fact that, in the first place,

it is one of the rare cases of sarcoma associated with carcinoma

in the same individual, and, in the second place, it emphasizes

the fact that in certain cases strong clinical evidence in favor

of malignancy, should outweigh negative microscopic evidence

against malignancy.

Reports of a few of the more interesting cases of sarcoma of

the lymphatic glands successfully treated by other men, are

included.

Case I.

—

Spindle-celled sarcoma of neck just above the clavicle

,

recurrent in thoracic wall, incomplete operation followed by toxin

treatment. Entire disappearance
^
patient well for eight years,

when she died of an acute pulmonary condition. (Case of Dr.

Joseph Grindon, St. Louis, Mo.)

Mrs. B., aged fifty years, mother of a large family, consulted

Dr. Grindon in April, 1897, for a firm, rounded, painless mass,

about 2 cm. in diameter, immediately above the left clavicle

and just behind the sternomastoid insertion. It had been noticed

only a few days. There was no history or evidence of lues of

tuberculosis. A diagnosis of malignancy was made and the case

referred to Dr. P. Y. Tupper for operation. He agreed in the

diagnosis and operated two days later. On dissecting down,

the growth was found to extend into the thorax behind the first
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and second ribs and possibly much deeper, so that complete

extirpation, if at all possible, would have necessitated disarticula-

tion of the clavicle and ligation of the subclavian vessels. As

much of the mass as could be reached without disturbing the

clavicle was excised and the wound closed. The grow^th was

submitted to Dr. Kodis pathologist to the -medical department

of Washington Universtiy, who pronounced it a spindle-celled

sarcoma. The incision promptly healed, but a few days later

the skin thinned and assumed a bluish look and in a few more

days broke down. The mass rapidly regained its former size

soon exceeded it and continued to increase in size. The patient

began to lose flesh. She became anemic and so weak that she

no longer could leave per bed.

A supply of Dr. Coley's mixed toxins was obtained from the

Loomis Laboratory, and an injection given in the back every

third day, beginning with one-half minim and working up to

eight minims. She received in all fifty-eight injections between

the middle of April and the middle of October. Local and general

reactions were severe almost from the first, consisting of a

wide zone of erysipelas-like inflammation, spreading from the

site of injection, with constitutional disturbances coming on

after about two hours, conisting of chill, followed by fever,

vomiting, headache and, on one or two occasions, mild delirium.

In spite of all this she soon began to gain in weight, strength

and general appearance. Meanwhile the growth rapidly sub-

sided and finally disappeared. By September the patient was

apparently completely well. She received no other treatment

than the toxins.

In February, 1898, several growths appeared on the right

thoracic wall, just below the axilla. Four injections of the mixed

toxins were given in February and two in March, without

visible effect. In April the case was referred for operation

to Dr. V. P. Blair (Dr. Tupper being away). Several masses from

2 to 3 cm. in diameter were removed and submitted to Dr. Carl

Fish for microscopic examination. His report was spindle-

celled sarcoma. Twenty-two injections in gradually increasing
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doses were given during May, June, and July. The wound healed

and the patient remained free from recurrence. She died eight

years later of an acute pulmonary condition.

Case II.

—

Small round-celled sarcoma of the glands oj the groin.

(Case of Dr. Alfred Jacoby, of New Orleans, La.)

W. S., male, aged fifty-eight years; family history good. No
history of injury, except a strain in the region of the groin, in

March, 191 2. Six days later he noticed a slight swelhng of the

glands n the left inguinal region. This increased steadily in

size more, rapidly during the last four weeks, and on April 25,

191 2, or six weeks after the strain, he entered the Charity

Hospital in New Orleans, where Dr. F. W. Parham performed an

operation, which, in his opinion, was incomplete. The flap

sloughed and a large granulating surface was left. The toxins

were begun and carried out under my direction by Dr. A. Jacoby,

of New Orleans, on May 21, 191 2, the initial dose being 0.5

minim, which was increased daily up to a point of getting a good

reaction. The w^ound healed rapidly under the injections and the

patient was entirely well July 13, 191 2, although the injections

were continued until July 30. The patient was in good health

when last seen by Dr. Jacoby, in June, 191 5. The pathological

diagnosis in this case was small round-celled sarcoma.

Case III.

—

Recurrent small round-celled sarcoma of neck;

mixed toxins used after second operation; patient well eight years.

(Case of Dr. J. H. Glass, of Utica, N. Y.)

M. S., male, aged nineteen years. In the spring of 1905,

the patient first noticed a small swelhng in the submental region

which remained about the same in size until the spring of 1906,

when it began to increase rapidly. The first operation was done

on February 28, 1906, by Dr. D. M. Marshall, of Toledo, 0.

A tumor about two inches in diameter was removed from the

median line between symphysis and hyoid bone. No micro-

scopic examination was made. Within a week after the opera-

tion, a recurrence took place, which increased rapidly in size.

On March 13, 1906, the patient entered the Faxton Hospital

of Utica, service of Dr. J. H. Glass, who stated that he found
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the tumor to extend along both sides of the inferior maxilla,

involving the lymph glands. The recurrent tumor together with

both subungual glands was removed. The report of the micro-

scopic examination made by Dr. Wm. Smith Nelson stated

that the picture was a perfect one of small round-celled sarcoma.

The mixed toxins of erysipelas and Bacillus prodigiosus were

started almost immediately after the operation in the hope of

preventing a recurrence.

A letter from Dr. Glass, dated February 11, 19 14, stated:

''The patient is alive and in good health at present, eight years

after the treatment."

Case IV.

—

Lymphosarcoma of neck.

The following case was treated by Dr. George P. Miiller, of

Philadelphia, and partially reported in the Transactions of the

Philadelphia Surgical Society meeting, November 10, 1909,

Annals of Surgery, February, 1910. The patient, male, aged

twenty-eight years, was admitted to Dr. Frazier's ward in the

University Hospital and operated upon by Dr. MuUer for a

large lymphosarcoma of the neck. This was dissected out as

carefully as possible, but within a month a local recurrence took

place along the trapezius, which was also removed. The patient

was immediately put upon the mixed toxins and remained

well for four years, as per Dr. Muller's letter of April 21, 191 1.

One month thereafter a recurrence was noticed, the patient

lost thirty pounds in weight and his general health deteriorated

very rapidly. In spite of the resumption of the toxin treatment

he died within a year after the onset of the recurrence.

Case V.

—

Mixed-celled sarcoma of neck.

A. G. W., male, treated under my direction by Dr. O. S. C.

Davies, of Augusta, Me. The patient had first noticed an

enlargement just back of the angle of the jaw in July, 1900.

On February 21, 1901, the growth which had attained the size

of a small hen's egg, was removed as thoroughly as possible

by Dr. Davies and examined by Prof. F. N. Whittier, of Bowdoin
College, who pronounced it sarcoma. He stated, ''The cells

seem to be a mixture of large, small and spindle." On April
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30, 1901, two months after the operation, the tumor, having

returned, was half as large as it was at the time of operation

and involved the anterior border of the sternocleidomastoid

musde and the deeper structures.

On this date Dr. Davies consulted me about the case, and I

advised a trial with the mixed toxins, which were begun at once

and continued three times a week until May 25. The treatment

was then discontinued for a month, resumed and continued

until August 14, at which time the tumor had entirely disappeared.

I received a number of communications from Dr. Davies re-

garding the later history of the case. One letter, dated December

6, 1905, states, ''The patient is still in good health."

The patient died in November, 191 2, eleven years after the

disappearance of the tumor, of what was supposed to have been

pulmonary tuberculosis. The remaining cases successfully treated

by other surgeons will be found in tabular form at end of paper.

The following tables cover 168 cases of primary neoplasms

of the lymphatic gJands, including Hodgkin's disease personally

observed within the last twenty-four years:

With regard to locality, the cases are distributed as follows:

77 cases of sarcoma of the neck.

25 cases of sarcoma of the tonsil and neck.

10 cases of sarcoma of the retroperitoneal and mesenteric

glands.

17 cases of sarcoma of the inguinal glands.

18 neoplasms of the axillary glands (16 sarcomas 2 car-

cinomas,).

21 cases of Hodgkin's disease.

I case of sarcoma of the mediastinal glands.

As regards the relative frequency of lymphosarcoma in the

sexes, my tables show a great preponderance of males over

females throughout the entire series, except in the mesenteric

gland cases, in which the proportion is equal, e. g.:

Retroperitoneal and mesenteric glands, 10 cases (5 males and

5 females).
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Axillary glands, 18 cases (10 males and 8 females).

Inguinal glands, 17 cases (12 males and 5 females).

Neck, 77 cases (54 males and 23 females).

Hodgkin's disease, 21 cases (16 males and 5 females).

Tonsil and neck, 24 cases (20 males and 4 females).

The duration of life in the fatal cases, so far as definite data

are available, may be of some interest:

2 died within ten days.

12 died within a few weeks.

20 died within less than six months.

13 died within six months to one year.

II died within one to two years.

5 died over two years after the onset of the disease.

A summary of the cases personally observed shows that 26

of the patients have been successfully treated—that is, the

tumors (inoperable) entirely disappeared—with the mixed

toxins of erysipelas and Bacillus prodigiosus, and have remained

well from one to twenty-two years. Nineteen patients remained

well from three to twenty-two years.

Of 77 cases of sarcoma of neck, 8 have remained well from

two to fourteen years.

I round-celled sarcoma of neck, well two years.

I sarcoma of neck, well two years.

I adenocarcinoma . of neck, well three years and then re-

curred.

I round-celled sarcoma of neck, well four years (the primary

tumor was called sarcoma).

I round-celled sarcoma of neck, well six years.

I round-celled sarcoma of neck, well six and one-half years.

I small round-celled sarcoma of neck, well thirteen years.

I round-celled sarcoma of neck, well fourteen years.

Of 24 cases of sarcoma of tonsil and neck, five have remained

well from one and one-half to nine and one-half years.
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I round-celled sarcoma, well one and one-half years.

I round-celled sarcoma, well four and one-half years.

I round-celled sarcoma, well six years.

I spindle-celled sarcoma, well eight years.

I round-celled sarcoma, well nine and one-half years.

Of lo cases of sarcoma of the mesenteric and retroperitoneal

glands, 4 have remained well from one to twelve years.

I round-celled sarcoma, well one year.

I round-celled sarcoma, well two years.

I spindle-celled sarcoma, well two years.

I spindle-celled sarcoma, well twelve years.

Of 17 cases of sarcoma of inguinal glands, 3 have remained

well from four to seven years.

I sarcoma, well four and a half years.

I sarcoma, well four years.

I small round-celled sarcoma, well seven years.

Of 18 cases of neoplasm primary in the axillary glands, 4 have

remained well from three to nine years.

I round-celled sarcoma, well three years.

I round-celled sarcoma, well four years.

I lymphosarcoma, well four years.

I lymphosarcoma, well nine years.

I case of sarcoma of mediastinal glands has remained well

six years.

Of 21 cases of Hodgkin's disease i remained well for seven

months after complete disappearance of the disease under five

weeks' toxin treatment. The patient refused further treatment

and died of a recurrence one year later.

In the list of cases of other men, (treated under my direction)

one Hodgkin's case recovered and remains well at present,

seven years later.
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recurrence after apparent cure with the mixed

TOXINS

In a certain number of cases in which the tumor or tumors

had entirely disappeared under the toxin treatment and the

patients were apparently cured, the disease recurred at varying

intervals from six monhts to six years. A study of these cases

may be of some interest:

In one case, after a very large and rapidly growing primary

neoplasm of the lymphatic glands had apparently entirely

disappeared, the disease returned and progressed rapidly when

the dose of the toxins was diminished, but began to decrease

again and finally disappear under larger doses of the toxins.

The patient is now well two years and a half.

In another case, a round-celled sarcoma of the tonsil with

extensive metastases in the neck, the tumors entirely disappeared

under six months' treatment with the mixed toxins; one and

one-half years later a recurrence took place in the glands of the

neck, which proved fatal within six months.

In a third case, a round-celled sarcoma of the tonsil and glands

of the neck, the tumors having almost entirely disappeared

under five weeks' toxin treatment, began to increase in size

again when the dose was reduced. Under increased doses the

tumors completely disappeared. Six months later a recurrence

took place which proved fatal within a year.

In another case still, a round-celled sarcoma of tonsil with

extensive metastases in the neck, the disease entirely disap-

peared under eight weeks' toxin treatment. The patient remained

well for six years, when a recurrence or a new tumor developed

in the opposite tonsil; this tumor recurred very quickly after

two operations and caused death within four months.

In one case, an intra-abdominal sarcoma primary in the

mesenteric glands and small intestine, the disease entirely dis-

appeared under four months' toxin treatment, then recurred

one and one-half years later and proved fatal within six

months.
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In one case, an alveolar sarcoma, primary in the glands of

the neck, the disease almost completely disappeared under

four months' toxin treatment; the patient remained well for

three years, when a recurrence took place; incomplete removal

followed by the toxins and x-rays; patient well at present,

six months later. In this case the tumor was pronounced adeno-

carcinoma by Dr. Ewing.^

Small round-celled sarcoma of the inguinal glands; complete

disappearance under the toxins; recurrence, which again yielded

to the toxins; the patient is well at present, seven years later.

In a recent case of recurrent inoperable sarcoma of the tonsil

and neck, the tumors decreased to one-fourth their original

size under six weeks' toxin treatment. Then the improvement

ceased and the remaining tumor was removed by operation

followed by toxin treatment which was kept up for about two

months. The patient then left for a two weeks' vacation.

Examination upon his return showed a recurrent tumor one inch

in diameter at the site of the incision. He was again put upon

the toxins and while the disease was apparently held in check,

there was no noticeable decrease in the size of the tumor. Under

the combined toxin and radium treatment which has been con-

tinued up to the present time, the tumor rapidly decreased

in size and there is now scarcely more than an indurated edge

at the site of the tumor. September 21, 1915: Local recurrence

with cervical and mediastinal metastasis have developed and

general condition is rapidly growing worse in spite of continued

toxin, jc-ray and radium treatment. For later notes see Case

No. XVIII.

In connection with these recurrences, a brief reference to my
first case treated with the living cultures of streptococcus of

erysipelas in 1891, may be of interest: Inoperable spindle-celled

sarcoma of the tonsil with extensive metastases on the neck;

both primary and secondary tumors almost completely dis-

appeared following an attack of erysipelas produced by inocula-

tion in October, 1891. The patient remained well for eight

' December i, 1915 there is now evidience of mediastinal involvement.
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years and then had a local recurrence which proved fatal within

a year.

The most important lesson to be learned from a study of these

recurrent cases I believe is that in many cases the treatment was

not kept up sufficiently long.

I am convinced that it is better to continue the treatment

longer than may be absolutely necessary in a certain number of

cases, rather than run the risk of a recurrence by too short a

course of treatment in certain other cases.

In cases in which the toxins fail to control the disease I believe

it advisable to use x-Ta,ys or radium or both in conjunction with

the toxins.

A summary of the cases, 36 in number successfully treated

with the mixed toxins by other men, shows the following:

6 cases of sarcoma of the mesentery.

6 cases of sarcoma of the retroperitoneal glands.

17 cases of sarcoma of the neck.

3 cases of sarcoma of the tonsil and neck.

2 cases of sarcoma of the inguinal glands.

I case of Hodgkin's disease (well seven years).

I case of multiple sarcoma.

Of these, 30 remained well from one to seventeen years.

7 remained well from twelve to seventeen years.

21 remained well from three to seventeen years.

II remained well from five to seventeen years.

Most of these cases appear in tabulated form in my paper

read before the third International Conference of Cancer

Research, Brussels, August i to 5, 1913.
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BONE AND JOINT DISEASE IN RELATION TO
TYPHOID FEVER

By JOHN B. MURPHY, M.D., F.R.C.S. (Hon. Eng.)

CHICAGO

In order that we may form a proper perspective and have a

due sense of proportion of the relations of typhoid infection to

osseous and arthritic diseases it is important to place before us

some statistics on the primary infection, the typhoid, and also

of the secondary metastatic manifestations of the disease in

relation to age, sex, frequency of secondary bone and joint

disease, etc. We can then more accurately weigh the elements

of the various manifestations in pathologic anatomy, clinical

course, symptoms, diagnosis, as well as the treatment and pro-

phylaxis of the complications. The treatment of typhoid bone

and joint infections has been far from satisfactory in its results.

To try to improve this is the purpose of this paper.

Age Incidence of Typhoid Fever in 7269 Cases

1782 " 24.5

2880 " 39.6

I to 15 years 1440 cases 18.4 percent

15 to 20

20 to 30

30 to 40 " 826 " II.

3

40 to 50 " 280 "

50 to 60 " 43
"

Over 60 " 18
"

Sex Incidence of Typhoid Fever in 9124 Cases

Males 5052 cases

Females 4072 "



646 murphy: bone and joint disease in typhoid fever

The male is more exposed in drinking and eating in out-of-the-

way places than the female, and therefore more exposed to in-

fection, which may account for the excess of the disease in his

sex.

Frequency of Post-typhoid Periostitis and Osteitis.

In 18,840 cases of typhoid reported by fifteen authors, there

were 164 cases of periostitis and osteitis; 0.82 per cent, of all

cases have metastatic bone disease.

In 700 cases of osteomyelitis, only 3 were due to typhoid,

as estimated by Funke, or 0.43 per cent, of all osteomyelitic

cases. This is a very uncertain percentage, as in so many cases

of osteomyelitis the history was not carefully analyzed and the

bacteriology not actually determined. The bone lesions that are

most frequent after those of the larynx (chondritis, etc.) are

given in the later statistics. (Keen.)

They are undoubtedly more frequent than recorded, as in

a large percentage of the bone abscess cases the bacteriology is

never properly worked out, and in a great number the infection

does not suppurate and open or be opened, but has frequent

subcutaneous recurrences of pain, swelling, fever, etc.

Age and Sex of Patients with Typhoid Bone Lesions (no Joints)

Sex. Spine.

Males 92

Females 16

108 344 452

The spine represents less than 25 per cent, of the total number.

It is difficult to say what percentage of spine disease is due to

osteitis, to periostitis, or to perichondritis.

Other
Age. Spine. bones. Total.

Under 20 24 76. 100

20 to 30 21 100 121

30 to 40 14 51 65

Over 40 12 54 66

''Adult" 17 17

71 298 369

Other
bones.
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The age extremes are ten years (spine) and sixty-nine years

(rib).

Metastasis to the ribs and costal cartilages takes place later

in hfe, as observed by Keen and others. I never saw one

under the age of twenty-six.

Under 20 i

20 to 30 9

30^040 15

Over 40 28

"Adult" 4

57

These 57 cases are included in the 369 above.

The age incidence of typhoid periostitis and pyogenic non-

typhoid osteomyelitis is as follows:

Post-typhoid Periostitis, 68 Cases

I to 10 years 6l

10 to 20 " 22 > 61.7 per cent.

20 to 25 " 14J

Over 25 " 26 33.8 per cent.

Primary Osteomyelitis, 411 Cases

I to 10 years 108 26.15 per cent.

10 to 20 " 246 59.56
"

20 to 25 " 25 6.0 "

Over 25 " 32 8.29 "

(Wurtz.)

It can be seen from these comparative tables that both the

typhoid periostitis and the septic osteomyelitic disease have

about the same percentage frequency, ten to twenty-five years,

and in osteomyelitis septica there is great preponderance over

typhoid periostitis before the age of ten and a like preponderance

of typhoid periostitis over twenty-five years, compared with

osteomyelitis.

The osteomyelitic disease (non-typhoid) is preeminently a

disease of the growing stage of bone development, as well as

the period of the most frequent throat, nasal, and bronchial
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infections, which metastasize in the growing or maturing bone.

There is a definite age and season relation between the acute

upper air-passage infections and bone disease, as well as between

these infections and duodenal and gastric ulcers. They are

bpth probably due to metastases from the same sites of primary

infection in the upper air passages.

Location of 533 Typhoid Bone Lesions
Head:

Skull (special bone not given) 3

Mastoid 3

Frontal 2

Maxilla 8

Parietal 2

Mandible 4— 22

- Spine no

Thorax:

Sternum 7

Ribs 135—142

Upper extremity

:

Clavicle . 7

Scapula 3

Humerus 15

Forearm (bone not given) 2

Radius 5

Ulna 18

Hand 7—57

Lower extremity:

Pelvis 9
Femur 33
Tibia 127

Fibula 4
Foot 10— 183

Multiple 19

533 533

Note the frequency in the long, most compact bones, as the

humerus, ulna, femur, and tibia. These are the bones most

exposed to mild traumas.

The ribs, tibia, and spine represent 70 per cent, of all the cases.

The spine is greatly exposed to trauma and occupational con-
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tinued pressure, and is much more frequently the site of metas-

tatic disease of this origin than was formerly supposed.

When the long bones are involved, the shaft rather than the

metaphysis is the site involved, which is the reverse of the mode

of attack in pyogenic metastatic osteomyelitis.

Varieties of Typhoid Osteitis. It is very difficult to classify

the varieties of bone disease of typhoid origin, as the variations

are mostly of degree of destruction or of virulence compared with

the patient's resistance.

According to Hutinel there are three forms of diverse gross

phenomena

:

1. Circumscribed, without serious febrile phenomena, of minor

degree, short duration, and with complete recovery. This form

attracts the least attention, yet it seems most frequent. The
patient seems to be able automatically to overpower the infec-

tion.

2. Suppurative, with marked general and local phenomena

—

fever, local swelling at focus, the skin is raised and becomes

red, while pus is evacuated either spontaneously or by incision.

This form is less frequent than the first. Here one rarely sees

the ''collar-button" absorption encountered in the next variety.

3. With slow onset, local swelling, and deformity of bone,

thickening of the periosteum, subperiosteal osseous hyperplasia,

and frequent collar-button excavations.

Klemm recognizes but two varieties, the first with subvarieties,

and these merge into each other.

1. Specific typhoid osteitis.

(a) Cortical osteitis, with tendency to spontaneous re-

sorption.

{h) Cortical osteitis, with tendency to caseation, or

desiccation of the products of infection.

{c) Cortical osteitis, with tendency to liquefaction.

id) Central osteitis, ending in osteomyelitis.

2. Suppuration in the bone marrow—suppurative myelitis.

The slowness of onset and the chronicity of the process are

quite characteristic of the disease. The hyperplasia of the bone
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and the subperiosteal hypertrophy of the bone contrast acutely

with the radiographic appearance of tuberculous foci of infec-

tion in bone.

Nature of Bone Lesions

Periostitis 128

Necrosis ' ... no
" Typhoid spine " no
Osteitis (bone abscess) 29
Osteomyelitis 27
Caries 21

Chondritis . n
Perichondritis n
Exostosis. 4
Granuloma 3

454

While 28 per cent, of the cases are charged up as periostitis,

the periosteum is always affected in the osteal disease, and I

am sure from my observations of the x-yslj showings that the

bone is many times deeply involved when the diagnosis of

periostitis is made.

''Syphilis in which, par excellence, periostitis is usually en-

countered, has been termed by Mr. Hutchinson 'an exanthem

long drawn out,' and it is interesting to note that in the most

protracted of the specific fevers of this country (Great Britain)

—

enteric fever—periostitis is occasionally met with." (Mackenzie.)

Syphilis is likely to be mistaken for typhoid osteitis. One
of my cases after typhoid had large exostoses on the tibia, but

they were present on the skull also. The Wassermann test was

positive. Specific treatment led to rapid cure. (Hutinel.)

Typhus fever is also attended by bone lesions. In one of my
cases there was extensive necrosis of the fibula. (Murchison.)

The Widal, Wassermann, and the spirochetic tests now aid in

making the differential diagnoses. The ;^-ray pictures of typhoid

and spirochetic periosteal and osteal disease show marked

contrasts which are easily recognized by one versed in x-ray

readings.
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Bacteriologic Examinations—Bones Only

Paratyphoid 3

Bacillus typhosus 71

Bacillus typhosus and Bacillus coli . i

Bacillus typhosus and pus microbes 2

Pus microbes only 15

Cultures sterile 7

Total number of examinations 99

The detection of the Bacillus typhosus is easily accomplished

if one looks for it. In one case there was present a pure culture

of Bacillus typhosus, notwithstanding there was an open sinus

for six years, showing the tenacity of the bacillus to life even

when drainage exists. (Sultan.) In another case pure cultures

of Bacillus typhosus were present at first; later only the Strep-

tococcus aureus was found. (Parsons.)

The striking feature in the above table is the infrequency of

mixed infection, which should play a great role in the specific

and constitutional treatment of the disease. One is also struck

by the example of persistence of the Bacillus typhosus with the

sinus open and drainage perfect, showing that something more

than drainage is needed in the treatment of these lesions.

Cases of Paratyphoid Infection

Spine 2 cases

Ribs I case

Femur . . .
• i "

Tibia . I "

Persistence of Bacilli in Bones

23 . o years (Fogh) femur

15.0

13.0

II .0

7.0

7.0

6.5

6.0

6.0

4.0

3-5

(Picque) no details

(Tubby and Hicks) ulna

(Gore) frontal

(Bush) tibia

(Buschke) ribs

(Kirk) femur

(Bruni) tibia

(Sultan) clavicle

(Chantemasse) multiple foci

(Lilienthal) tibia
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Jensen and Kock found the paratyphoid bacillus in the femur

as late as twenty years after the fever.

The long persistence of living Bacillus typhosus in drained

bone cavities is in accord with its long life in the gall-bladder,

which is also a drained cavity, as shown by the following table:

Persistence of Bacilli in Gall-bladder

14 years (von Dungem).

18
'
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In one case (Ebermaier) the bone disease commenced on the

thirteenth day, which is very early for any type of metastasis

from typhoid, as metastasis to bone and joints in most infections

is in the lysis of the original infection or in advanced convales-

cence.

In one of Mercier's cases the onset of the bone manifestations

was as follows:

Metastasis to left tibia 70th day after convalescence began
" scapula 88th

" " femur 95th " "

" " humerus 97th " "

" tibia loist

It is difficult to say whether these were metastases from a

primary infection or from the secondary bone infection.

The typhoid infection is likely to be overlooked as an etiological

factor, as the symptoms of the bone and joint trouble come

on so long after the fever. The bacteriology clears it up. But

the question arises, is the lateness due to the quiescent bone

disease or to late metastases from the gall-bladder, appendix,

or intestine?

Pathological Anatomy of Typhoid Osteitis. The bone

lesions are located in the diaphysis of the long bones and not

in the juxta-epiphyseal region (metaphysis) , as in the osteo-

myelitis of childhood or adolescents. The subperiosteal medul-

lary layer is most often involved in the inflammatory process;

then comes the intracanalicular medulla and the central medulla.

The infarcts with typhoid metastases are from arrests in the

smaller branches of the osseous vascular tree, of which the

periosteal is the smallest.

Medulla. The marrow is softened and more or less congested,

generally enough so as to be perceptible to the naked eye.

Instead of the usual yellow color of the adult marrow, it varies

from bright to deep red, thus simulating the hue of the marrow

in the child. The quantity of fat is lessened.

Periosteum. The periosteum is thick and swollen; there is

considerable injection, and it is stripped up from the bone. If
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suppuration ensues, there is a yellow or whitish fluid under the

periosteum, sometimes tinged with red. At other times it is

creamy, and even if there is no apparent necrosis of the sub-

jacent bone, it is filled with small osseous particles. When, on

the contrary, the medullary cavity is invaded by the pus, the

sequestra are more abundant as well as larger.

Instead of suppuration, the osteomyelitis may undergo another

transformation—in this case we have to deal with an excitation

of the osteogenetic power of the deep layer of the periosteum

leading to the production of hyperostosis.

Osseous Tissue. The bone beneath the periosteum is more

red and vascular than normal, the Haversian canals are easily

seen as reddish sinuosities or fine points. This appearance is

due to their dilatation; they are stuffed with a reddish substance

which is nothing else than the hyperemic marrow surrounding

the dilated vessels.

Dupont describes a special form seen by Tedenat. This is

found after general diseases, but especially typhoid. Tedenat

gave it the name of ''hemorrhagic osteoperiostitis." The col-

lection under the periosteum is not pus but fluid blood, as the

blood infarction in the lung, which rarely coagulates. The
chief characteristic of this fluid is the slowness with which

suppuration takes place. Months may elapse before this comes

on.

Another special form is that described by Pean. In a young

girl after typhoid, exostoses developed. The bony tissue was

hard, but the interior contained a cavity extending into the

compact tissue, and filled with a pink, very vascular, translu-

cent tissue resembling the fungous masses of a ''white swelling,"

the walls of this cavity were hard and eburnated. Tlie perios-

teum was thick and infiltrated. (Boncour.) It is a myomatous

granulation tissue and resembles the edema one sees occasion-

ally in areolar tissue close to a focus of acute infection.

The reason for this slow tendency to pus formation is that

the pure typhoi^ bacilli infection causes only a feeble or nil

response in leukocytosis, particularly of the polynuclear variety
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(the same absence of leukocytic reaction is noted in the blood

in typhoid fever—leukopenia), and therefore there is no trypsin

in the field from dead polynuclear cells and consequently only

a slow inflammatory destruction of tissue of the cold abscess

variety.

W. T. Longcope made a study of the bone marrow in typhoid

fever and other acute infections. He found that in 26 cases of

t>'phoid fever the bone marrow showed certain definite and

constant histological lesions. These resembled very closely the

changes in the mesentery, lymph nodes, lymphoid follicles of

the intestine and spleen. Alterations characterized by the

presence of many lymphoid cells, large phagocytes and foci of

necrosis. There was more or less hyperplasia of the blood-

forming cells.

The bone marrow from 15 cases of acute lobar pneumonia, 4

cases of peritonitis, i of acute cerebrospinal meningitis, i of retro-

peritoneal abscess, and i of puerperal septicemia, all showed

the same variety of alterations, differing only in some important

respects from the changes of typhoid fever.

It is possible that the lesions in the bone-marrow in typhoid

fever are in some way nearly related to and perhaps responsible

for the hypoleukocytosis characteristic of the disease.^

In 9 necropsies Quincke found typhoid bacilli eight times in

the marrow of the ribs and once in the bones of the extremities.

Fraenke) examined marrow from bodies of vertebrae in 10 cases.

In each one typhoid bacilli were cultivated, but in greater num-

bers from the lumbar region. Was this due to the general Bacil-

lus typhosus bacteremia, or was it due to the localization of

bacilli in the osseous tissue of the spine? This is not an easy

matter to prove unless there was focal destruction of the bone,

recognizable by gross appearance, and an absence of the Bacillus

typhosus in the blood:

Symptoms of Osteitis. Usually the lirst symptom is pain.

It is generally localized, but may shift from one region to another.

It is almost invariably referred to the region which is subsequently

' Bulletin of Ayer Clinical Lab., January, 1905.
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the seat of the necrosis or abscess. It has been likened to the

osteocopic pains of secondary syphilis. The pain usually sub-

sides in a short time, becoming inappreciable or leaving but a

slight soreness.

The duration of the swelling varies. In some cases the trouble

soon recurs with pain, swelling and indications of necrosis;

in others, this may be delayed for months, while again, in others,

there may be repeated exacerbations and subsidences, never

going on to necrosis.

There is, as a rule, an entire absence of fever, and the clinical

course is marked by a peculiar chronicity. The symptoms
at the time of necrosis are all increased—the pain becomes more

severe, the surface temperature is elevated—but there are no

constitutional symptoms. On incision the pain is relieved, but

a sinus may continue to discharge for months or years. This is

a condition rarely seen when necrosis is absent in any other

type of bone infection except tuberculosis; it is only common
with typhoid osteitis and influences the treatment greatly.

The symptoms and signs of disease of the rib following typhoid

are much the same as in disease from other causes, with the

exception that the disease rarely if ever affects the patient's

constitution. This is in great contrast to similar lesions pro-

duced by tuberculosis, pneumococcic or traumatic infections.

The temperature and pulse are not raised, though there may be

free suppuration. In my cases, the general health was not im-

paired, though disease of the cartilages, ribs and sternum, knee-

joint, and long bones was often extensive. In a recent case

of rib necrosis, the patient was in general robust health, though

the sinuses had been discharging for months and there was very

extensive suppuration and burrowing of tissue.

Blood Changes. Leukopenia.

Multiple Foci. Neutrophils, 57 per cent.; large lymphocytes,

4 per cent.; small lymphocytes, 38 per cent; basophiles, i per

cent. (WelyZ.)

Multiple Foci. Reds, 6,000,000; whites, 5800; hemoglobin,

80 per cent.; polynuclears, 6.13 per cent.; lymphocytes, 30.5
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per cent.; mononuclears and transitional forms, 7.5 per cent.;

mastzellen, 0.5 per cent. (Bernert.)

Spine. Leukocytosis, 17,400. (Frick.)

Spine. Leukocytosis, 17,600; polynuclears, 84 per cent.

(Conner.)

Spine. Leukocytosis, 10,400. (McCrae, Case I.)

Spine. Blood normal. (McCrae, Case II.)

In one of our cases in which the ribs and long bones were

involved the blood gave a leukocytosis ranging from 6200 to

10,400. The blood changes in the absence of the Bacillus typho-

sus are not pathognomonic. In one of our recent cases of spinal

infection, bacilli were found in the blood, but they were also

present in the urine and feces and in the gall-bladder and appen-

dix. They, therefore, may have arrived in the blood from any

of the other habitats as well as from the bone focus.

X-RAY Findings in Bones (Except Spine). Multiple Foci.

Three years after extrusion of sequestrum, the inner surface of

the radius was seen to be irregular and the curve much increased.

The ulna was markedly affected; there was irregular osteo-

periosteal thickening and at the upper one-third a clear notch

corresponding to the eliminated sequestrum. (Laignel-Lavas-

tine.)

Ulna. Marked rarefaction with osteitis in upper one-third.

(Tubby-Hicks.) Spindle-shaped thickening in middle of shaft.

(Welz.)

Femur. Thickening in lower one-third. (Jensen-Kock.)

Tihia. Radiogram showed quite clearly rarefaction at the

site of sweUing, and a rarefied tract running across the bone at

the upper end, about one-fourth inch wide and apparently end-

ing below the periosteum. (Lilienthal.) Central erosion join^

ing upper and middle thirds of right tibia with marked cortical

sclerosis and periostitis, the sclerosis extending for about six

inches. (Gilbert.) OsteomyeHtis of epiphysis. (Churchman.)

Much osteitis and periostitis and narrowing of medullary canal,

but no evidence of *'. shirt-stud abscess." (Rolleston.)

The simplest process is a localized bone abscess, sometimes
Am Surg 42
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three or four in the same bone, in the cortex just below the

periosteum. These show in the ;v-ray as a rounded loss of sub-

stance, casting a shadow of different density than the normal

bone. They are generally small, about the diameter of a lead-

pencil. The bacillus has been recovered from such conditions

showing that they are true infections and not simply bone cysts.

The periosteum may become involved and the process may spread

so that the A:-ray will show more extensive involvement of the

cortex. The x-ray picture per se is only rarely indicative of the

pathological cause, though it usually shows decided bone changes.

The limited area involved is suggestive of the diagnosis and, if

supported by a history, makes a good lead to the etiological

factor.

Search for Bacilli in Feces. Jiirgens gives a most instruc-

tive account of the postmortem examination of two cases at

Trier. In the first case, the feces had been examined without

positive results for six days before death, which occurred in the

second week of the disease. A half hour after death, the intestine

was carefully searched. In the duodenum there were innumer-

able typhoid bacilli, and the bile also swarmed with them. In

the lower ileum, where there was marked swelling of the lym-

phoid tissue, there was a distinct decrease in the number of

typhoid bacilli. In the colon they were again greatly increased,

but they were nowhere so numerous as in the duodenum, and

it is conceivable that in any given mass of feces they might be

absent.

A similar result was obtained in a case fatal from typhoid in

the beginning of the fifth week.

We may, therefore, learn from further investigation why the

examination of the feces yields positive results in only 60 per

cent, of the cases. From the practical point of view a note of

the time necessary for an examination is of interest. Twelve

hours may be allowed for the development of the characteristics

of the bacillus and its colonies on the plates. Likely colonies

should then be planted in glucose agar, and cultivated for twelve

hours in order to ascertain whether or not there is an absence of
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fermentation, and at the same time a broth cultivation of the

colonies should be tested by typhoid-immune serwm of great

potency, for the reaction of agglutination at a high dilution.

These observations afford the main elements in a rapid detection

of the bacillus, and they can be fully made in about twenty-four

hours.

In the acute cases the blood and urine should always be

repeatedly examined for bacilli and a diligent, careful search

is frequently rewarded by success.

There has been no definite relationship established between

the findings of the bacillus in the feces and blood and the second-

ary manifestations in the bones and joints, although Lilienthal

reports the case of a carrier with multiple lesions six years after

the typhoid.

The patient, a male, aged twenty-seven years, had had typhoid

in 1904. During convalescence from the disease, he developed

osteomyelitis of the left clavicle, right radius, lower left tibia,

and one of the right metacarpal bones. All healed under surgical

treatment. At the same time there was a red and painful swel-

ling over the upper right tibia, which disappeared without per-

foration of the skin and without operation. In September, 1910,

six years after the original typhoid infection, the middle of the

right tibia became swollen and very tender, so that the patient

was unable to work. He was admitted to the hospital October

15, 1 9 10. An x-ray showed quite clearly rarefaction at the site

of the swelling and a rarefied tract through the bone, about one-

fourth inch wide and apparently ending below the periosteum.

The highest temperature was 100°. At operation a piece of bone

about three by three and three-fourth inches was raised like a

lid, disclosing a lake of blue pus. The cavity was disinfected

with formalin, dressed by Schede's blood-clot method, and

three months later it was quite well. A pure culture of typhoid

bacilli was obtained from the pus.

Unfortunately the stools and urine were not examined, but

from the findings in other similar cases we know that the bacilli

are not necessarily present in the secretions or excretions of
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those suffering from old typhoid lesions. This man was a

typhoid carrier, but probably not a disseminator of the disease

—a distinction which should be more orenerally recognized.

W. R. Gore reports a case of post-typhoid necrosis of the

frontal bone and intracranial abscess eleven years after typhoid

fever. The patient was a man, aged thirty-one years, who had

had typhoid in 1900, during the Boer war. His was one of the

worst attacks recorded at the time. Four years ago, an abscess

developed over the lower third of the femur which was incised

and healed. It reformed and was found to communicate with

the interior of the bone. It was operated on again and this

time it took eighteen months for it to heal. No bacteriological

examination was made at first; later the cultures showed strepto-

cocci and staphylococci. In the winter of 1910 the patient had

three attacks of illness, the first one in November, each lasting

about a week, with a month's interval. The symptoms were the

same in each attack—headache, rigors, profuse sweating, and

fever of 105°; then complete recovery. This patient was seen

by Gore on July 17, 191 1, for a similar attack. On the four-

teenth day a small swelling was found in the scalp over the mid-

frontal region. Pus obtained from this swelling by a hypodermic

needle gave a pure culture of typhoid bacilli. The abscess was

opened and found to be intracranial ; the frontal bone had a hole

about three-lourths of an inch wide and communicated with a

cavity between the dura and the bone ; there was no dead bone. At

the time of the report the sinus leading to the dura still persisted.

I may take it that these cases are typhoid carriers, the habitat

of the bacillus being in the walls of the gall-bladder, where they

cannot be reached by medication or vaccines, as they are shut

off from the circulation, but from which situation they can

occasionally infect the blood stream. Removal of the gall-

bladder has been proposed and performed, but the operation in

these cases appears to be a dangerous one. The other alternative

appears to be to try vaccines. I had an autogenous vaccine

prepared, and the largest dose I was able to give was 500,000;

larger doses produced too much reaction, showing great sus-



murphy: bone and joint disease in typhoid fever 66

1

ceptibility. The pus of the abscess at first gave a pure culture of

typhoid baciUi; now this has disappeared and the pus contains

Staphylococcus albus only. Widal reaction to i to 200 only.^

Davies Hall and Riberts report the case of a typhoid carrier,

a woman, aged thirty-three years, who had typhoid in July, 1905.

The feces and urine were examined daily for fifteen months.

No mention was made of osteitis. In December, 1908, typhoid

bacilli were found in the urine. By April 15, 1909, they had

disappeared. January 4, 19 10, they reappeared in the urine and

remained until February 27, 1910. Since that time the Bacillus

coli has been found but not the typhoid bacillus. November 8,

1913, the urine was still free from the typhoid bacillus.^

We have looked up references to 20 other cases of typhoid

carriers, including ''Typhoid Mary," and find no specific rela-

tionship between these and cases of osseous and joint disease.

One was in a man who had typhoid forty-five years ago, with

positive cultures from the feces. No mention of bone or joint

lesions was made in his case.

The viability of the bacilli in old bone abscess cavities years

after the attack is a striking feature of this infection, and when

opened in operations may start an acute virulent process in the

fresh area of the operation wound.

Taylor reports the case of a man, aged twenty-three years,

who was ill with typhoid for three weeks. He had no relapses

and no complications. Two years later he had a second attack

of typhoid, which was more severe than the first attack, although

convalescence was more rapid. About five weeks after the onset

of the second attack, a periostitis of the tibia developed.

Following are a few interesting cases:

Aloin reports the case of a female, aged twenty years, who
had a prolonged attack of typhoid fever from June i to August

20. During convalescence she had a slight attack of cholecystitis.

She had had apyrexia for three weeks when the first abscess devel-

oped. Bacilli in this case persisted in the blood for a year.

1 Proc. Royiil Soc. Med., 1912, v, Surg. vSec, p. i.

2 Lancet, September 3, 1910.
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Tubby and Hicks report the case of a male, aged twenty-live

years, who developed a lesion in the ulna thirteen years after

an attack of typhoid fever. A pure culture of the Bacillus typho-

sus was found in the pus, but there were no bacilli in the feces

or urine.

In 2 cases reported by Bryan, infection of the ribs was diag-

nosed a "liver abscess."

Potter, in 1889, reported 3 cases which he attributed to the

use of large doses of antifebrin during the course of the fever,

which was probably erroneous.

Male, aged forty years, had typhoid fever when twenty years

old, lasting five and a half months. Three weeks after the onset

of the fever there appeared on the lower left thigh a red and

painful swelling, which subsided slowly. During the next

twenty years he had pain from time to time, but not sufficient

to cause him to cease work. In October, 1908, he had a trauma

to the thigh, which was followed by pain and a fever of 102.2°.

Finally a swelling, about the size of the palm, formed in the

original location, above the condyle. Fluctuation was well

marked, but it was not very tender. The femur was- evidently

thickened. An incision was made and an abscess found leading

to the bone, which was denuded. The bone was trephined, but

no cavity or sequestrum was found; simply a sclerosis. Fistula

remained open for several months and then closed. The pus

was found to contain the Bacillus paratyphosus.

Rolleston reports the case of a male, aged thirty-two years,

who had had an attack of typhoid eleven years previously, with

thrombosis of the left femoral vein. Since then he has had attacks

of pain and swelling at the junction of the middle and the lower

thirds of the left tibia every spring and winter. Each attack lasts

about three weeks, and there is no discharge of pus or perforation

of the skin. The Wassermann and Widal are both negative.

The swelling is red, painful, edematous, and about the size of a

hen's egg. There is a small soft area in the middle suggesting

the ''shirt-stud abscess." At this point the leg is a half inch

larger in circumference than its fellow. The swelling subsides
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under rest and lead applications. The A;-rays showed much
osteitis and periostitis, with narrowing of the medullary canal,

but no evidence of a "shirt-stud abscess."

Spencer reports the case of a boy who after an attack of typhoid

had recurrent attacks of pain in the tibia. Subsequently a ''shirt-

stud abscess" formed in the tibia and healed after surgical treat-

ment. Later, eight or nine years after the typhoid, he was

readmitted with general peritonitis. Necropsy showed typhoid

necrosis of lower end of sternum, and an abscess had burst into

the peritoneal cavity. There were no chronic ulcers; only healed

scars in the ileum. Typhoid bacilli were obtained from the

''shirt-stud" abscess, but not in the pus from the peritonitis.

Fiirbringer reports the case of his son, who had seven attacks

in ten different bones.

Mercier refers to a case with six attacks in six different bones.

The above cases are cited for the purpose of calling attention

to the varied manifestations of the disease. With this picture

before one, the importance of positive lines of treatment of

the earliest manifestations of typhoid osteitis and periostitis is

accentuated. With these varied pictures in mind one is impressed

with the importance of making a careful bacteriological examina-

tion of every case of bone or periosteal abscess, in order to deter-

mine the definite etiologic factor in the case.

Treatment of Osteitis. The local treatment of osteitis

consists in the opening, trephining, scraping, draining, disinfect-

ing, and washing out of the cavity first with 5 per cent, phenol

and then with a i to 1000 solution of the hypochlorite of calcium

and water, with immediate closure without drainage, so as to

avoid a mixed infection, as that greatly retards the process of

repair. When there is a necrosis, all of the sequestrum must

be removed and the cavity laid open extensively from one end

to the other, so that one is assured of the complete removal of

all of the necrotic tissue. Failure in this particular is the most

common cause of protracted discharge from osteomyelitis and hone

injection diseases of all types. Wherever there is a periostitis,

osteitis should be suspected and the bone cavity explored with
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drill, trephine, or chisel, as the case indicates. Many times with

subperiosteal pus accumulation an invisible sinus exists which

leads to a focus of necrosis or suppuration. Overlooking this is

disastrous to the result of the operation. The sinus tract should

be excised down to the bone, so as to give a fresh, healthy wound
surface for subsequent union, and affording a favorable condi-

tion for subcutaneous approximation of the soft parts with iodin

catgut. The skin is best approximated with clips, so as to produce

a large surface contact and thus favor primary union.

Whenever cicatricial bands exist in the subcutaneous tissue

they should be divided so that there will be little or no tension

on the subcutaneous and cutaneous stitches. These retracting

bands often tend to separation of the wound edges subsequent to

the closure.

All of the bleeding must be controlled by pressure before the

wound is closed. A large blood clot under tension is unfavorable

to primary union. When the blood clot is not under great

tension and when it is sterile it is favorable to the process of

repair, after the plan of Schede. The reason the Schede treat-

ment sometimes fails is because the hemorrhage is not sufficiently

controlled before the wound is closed. If one cannot stop the

oozing from the bone, then a current of hot air, such as is used

by the dentists, should be applied to the surface, or a tampon of

very hot salt solution should be packed into the cavity.

The careful sterilization and preparation of the cavity is very

essential to a smooth course after the operation. In this, as in

all lines of bone work, sufficient care in the sterilization of the

bone cavity is not exercised, which accounts for some of the

suppurations that occur after opening and cleansing pus pockets

in bone. Where these large cavities exist it would be desirable

to transplant bone from other positions in the body, but this is

not justifiable under our present methods of sterilization of these

cavities, as the transplant becomes a foreign body and does not

offer the same resistance to the pus microbes that remain in the

cavity that a blood clot would.

Drainage should never be used in these cases, where one
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feels fairly sure of efficient sterilization. Once a drain is inserted

into a bone cavity, secondary filling of the bone cavity must be

relied on for repair and we all know that this is a very tedious

process, taking sometimes months and years, depending on the

size and conformation of the cavity.

In the case in which there is deep swelling without impend-

ing perforation, rest and elevation of the limb, if in the lower

extremity, and constitutional treatment with typhoid vaccines^

is the proper procedure. The dose of vaccine should be com-

paratively small to begin with and rapidly increased to larger

doses depending on the patient's tolerance. By following this

method many of the cases will be hastened in their course to

recovery without surgical intervention. If one wishes to make

an autogenous vaccine, puncture should be made under the

proper precautions and the material from the puncture with-

drawn for the purpose of making the vaccine. In this way sup-

puration can be aborted or the infected focus rapidly cured.

The injection of an autogenous vaccine autosensitized (Murphy)

has a decidedly advantageous effect on the process of repair.

If an autogenous vaccine cannot be secured, a stock vaccine

may be used, although the reaction may be rather severe and

annoying. The injections should be made beneath the periosteum

as close to the suppurating focus as possible. One should start

with 50,000,000 dead bacilli and then increase as rapidly as

possible. When one uses the autosensitized vaccine on the plan

originally worked out by us very much larger doses may be

administered than when the ordinary vaccines are used. The

effect on the suppurating foci in the bone, subperiosteal zone

and joints is in striking contrast with the effect produced on the

carriers of typhoid bacilli. In the bone and joint disease, the

vaccine material is carried through the blood directly into the

infective foci, while in typhoid gall-bladder infections it is

carried only to the mucous surface and does not come in contact

with the microorganism. In the former the typhoid bacilli

lives in the tissue; in the latter they are on the mucous

surface.
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In the treatment of typhoid perichondritis, periostitis or

osteitis, opening and curetting has been the usual course followed

up to this time. The results have been exceedingly bad in that

the cases are not cured by this line of treatment. What should

be done is a large flap operation, exposing all of the costal carti-

lages and sternum on the side involved, or on both sides, as

indicated in the schematic drawing. The cartilages and bone

involved should be laid bare and when a cartilage is involved

Fig. I.—Schematic drawing of "shirt-stud abscess." (Pean and Cornil.)

The swelling rises about 0.8 inch above the tibial crest. It is hard, bony; the

skin is thinned and the periosteum thickened and lifted up. In the thickness

of the periosteifm is an inflammatory focus, the tissue infiltrated with small

round cells. The compact tissue of the diaphysis has a cavity containing

embryonic marrow and limited by eburnated walls; this does not involve the

medullary cavity. These cavities communicate with each other forming a

"shirt-stud abscess."

no matter whether it is a shirt-stud involvement or an exten-

sive involvement, all of the cartilage should he removed, and at

least a half inch of the bone of the sternum at its attachment

and from the rib at its attachment. It is unnecessary to dissect

out the perichondrium or periosteum. The granulation tract

should be carefully cauterized or dissected. This should be
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Sone with each succeeding cartilage until one is entirely beyond

the infected zone. The sinus tract in the soft part should be

dissected out, all granulation tissue removed, the hemorrhage

fully controlled by hot air, hot water or cautery. As much care

should be exercised in the disinfection and preparation of these

cavities as a dentist exercises in preparing a tooth for filling.

Until we arrive at that degree of perfection we will not be very

successful in securing primary union and sterile blood-clot for-

mation for repair. One must realize that unless superlative

asepsis is attained it will result in failure. One should also

appreciate that when superlative asepsis is attained a very

great and prolonged invalidism is avoided.

When the bone cavity is deep and large it may be necessary to

cut down the margin of the cavity, so that only 60 or 70

per cent, of the bone remains intact in order that the soft

parts may fall in and aid in filling in the cavity. The use of

the Moorhof or Moore plugs is advisable in cases that do not

admit of an assumption that primary asteriJe blood-clot repair

can be attained.

In all of the cases with sinuses, where one is not able to do a

primary closure, it is desirable to pack the wound with gauze

saturated with a i to 1000 solution of hypochlorite of calcium.

This should be renewed every twenty-four hours for four days,

at which time it may be discontinued. The hypochlorite of

calcium is the best disinfectant for the t^-phoid bacillus sinus

and for the colon bacillus groups of infections.

Report of Cases. Rosenberger reports the case of a man,

aged forty years, who had typhoid fever on December 31, 1909.

In two weeks he had pain about the seventh rib on the left side;

six weeks later a swelhng appeared at that point, about the size

of a silver dollar, which lasted for several months. About

October 15, 1910, this opened spontaneously and discharged a

fluid, mostly serous, but at times bloody and purulent. Decem-

ber 13, 1910, typhoid bacilli were isolated. A vaccine was made
and the first injection of 1.5 c.c. was made on December 23.

In twenty-four hours the patient had fever, pains in his head and
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back, malaise, great local swelling and discomfort, just as in

the original attack of typhoid—a common train of symptoms
following large doses of all types of vaccines. The fistula closed

after seven injections of the vaccine.

Sharpless also reports a case in which vaccines were used.

His 'patient was a man, aged thirty-two years, who a month
after convalescence from a typical attack of typhoid fever

experienced a tender and swollen area at the middle of the right

tibia, which gradually extended until it was within an inch of

the tubercle. An injection was made of 90,000,000 dead bacilli

into the right ankle, and ten days later 180,000,000 were injected.

Following this second injection there was intense local reaction,

swelling of 'the entire leg below the knee, fever of 102°, and great

pain. The injections of 180,000,000 were continued at ten-day

intervals, and in four months the man was practically well.

Keen reports a case in which the right sixth and seventh costal

cartilages were involved following an attack of typhoid fever.

An incision was made which closed gradually, though the swel-

ling persisted. About sixteen years later (July, 1894) the swel-

ling was incised and a portion of one rib removed. The sinus

persisted and another operation was performed in October, 1894.

In January, 1895, the patient was operated on by Morton, the

wound never having healed. A portion of the sternum and of

some of the ribs was removed, without cure. February 20, 1895,

Keen made an extensive flap operation, taking out between three

and four inches of the fifth, sixth, and seventh ribs, which were

softened from osteomyelitis. The wound closed, but later

reopened with a sinus to the sternum. On March 25, 1896,

Keen removed more of the diseased bone, and complete healing

finally took place, though very slowly.

Harzbecker reports a case of rib and cartilage involvement

after an attack of typhoid fever. An incision was made June i

,

pus was evacuated, 0.8 of an inch resected, but the fistula

persisted. October 3, the cartilages of the sixth, seventh, and

eighth ribs with adjacent rib ends and part of sternum were

removed; healing was slow. June 27 of the following year the
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fistula was scraped. Final healing took place twenty-six months

after the first operation and three years after the typhoid fever.

Bristow reported a case in which five operations were performed

in two years.

Typhoid Lesions of Ribs. Keen, in his work on ''The Surgi-

cal Complications of Typhoid Fever," states that the ribs and

cartilages are affected later than the bones of the extremities, etc.

This is corroborated by the following figures:

Bones in General.
Total.

100

121

65
66

17

Spine.
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Frequency of Typhoid Spine. In 6905 cases of typhoid

fever, only one of typhoid spine was observed by Halpenny and

Meyers. From this statement one is not justified in assuming

that only one case of typhoid spine resulted from this large

number of cases, as many may not have shown symptoms until

months or years after the typhoid patients left the hospital.

Age and Sex Incidence. Males, 92; females, 16. Note

the great disparity in the sexes. The great frequency in the

male may be accounted for by his early return to activities and

his excessive exposure to trauma and occupational continued

pressure on segments of the spine in his work.

10 to 14 years

15 to 19

20 to 24

25 to 29

30 to 39

40 to 49
Over 50

5
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convalescence than the regions higher up. The upper lumbar

region seems especially liable to attack. Silver has suggested

as additional reasons for this the greater amount of cancellous

tissue, i. e., a greater amount of suitable nidus for the bacillus

in this locality, and the possibihty of direct infection from the

lumbar lymph nodes. This latter hypothesis, however, we do

not consider valid. The lumbar zone suffers most from pres-

sure in the sitting position during the convalescence stage of the

disease.

Symptoms or Typhoid Spine. The onset is generally insidious,

without any marked elevation of temperature or any general

reaction. The pain develops slowly, so that the patients are

able to walk for a more or less long period of time. When in the

lumbar or dorsolumbar region the symptoms consist of lumbar

pain, together with accompanying pain of variable distribution

—in the groin, abdomen, hip, or lower limbs—the common
reflex pains of metastatic spondylitis of many infections. There

is stiffness of the spine with disappearance of the normal lordosis

in the lumbar region. Pressure is painful over the spines of

the bodies involved in the infection and in front over the bodies;

occasionally there is pain over one of the nerves passing out of

the foramina of the zone involved, most commonly the sciatic.

Quincke considered edema of the lumbar region a typical sign

of the affection, but it was wanting in the 5 cases seen by

Josephovitch.

The sensory disturbances consist of hyperesthesia, girdle sensa-

tion, incontinence, and rhythmic contraction of the abdominal

muscles. In some cases there are nervous phenomena—radiating

pain, spasm, patches of hyperesthesia and abolition of the patel-

lar reflex. These phenomena present themselves as symptomatic

of genuine radiculitis, and by their anatomical location corres-

pond to their respective spinal roots, most commonly the second,

third, and fourth lumbar roots, which is in accord with the

topography of the bony lesions. What is the cause of this

radiculitis? Is it, as Quincke believes, from compression of the

roots at the spinal foramina by the proliferation of the perios-
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teum; or, as claimed by Virchoubsky, that there is an extension

of the osteoperiosteal inflammation to the neighboring meninges?

A study of the lesions as revealed by the x-rsiy corroborates

Quincke's belief, and corresponds to the pains of other spondylitic

disease and injury pains due to radicular pressure, and is always

increased by forced flexion, extension, or lateral motion, depend-

ing on the location in the particular bodies of the vertebra.

Of the reflexes, ankle-clonus was found present in 6 cases,

increased knee-jerk in 19, diminished knee-jerk in 4, Kernig in

2, and Babinski in i.

Deformity was present in 17 of 59 cases, usually a mild kyphosis

involving one or several vertebrae. In 3 cases the deformity per-

sisted after recovery. There was i instance of lordosis and a few

of scoliosis. The deformity indicates that it is the anterior

portion of the bodies that is most commonly involved, and this

is the part that is most frequently and continuously subject

to pressure in the sitting and working positions.

As to the method of production of kyphosis, Wull stein is of

the opinion that it is due to grouping of the bacteria toward

the anterior portion of the bodies, with subsequent absorption

of bone and development of deformity. As often noted, kypho-

sis appears much too early, acutely and rapidly, to be explained

thus, and the study of radiograms of these cases suggests that

it is rather the result of periostitic changes, with softening of liga-

ments and disorganization of one or more intervertebral disks.

What is actually observed is disappearance, more or less com-

plete, of an intervertebral disk with approximation and synos-

tosis of the vertebral bodies above and below it; and as our

studies elsewhere show, a solution and disappearance of the

disks, especially in a normally lordotic region of the spine, leads

to kyphosis. In these particular cases the prolonged recumbency,

muscular wasting, and ligamentous relaxation of typhoid fever

are all in favor of obliteration of the lumbar lordosis. In fact,

a perispondylitis, with edematous softening of the spinal liga-

ments and disorganization of the disks, is suflicient to account

for the local signs.
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The presence of bacilli in the vertebral bodies has been

abundantly proved. Naturally their number and virulence and

distribution vary, and correspondingly the microscopic signs

vary, due to the reaction of the invaded tissue. Thus more

or less increase of the leukocytes, giant cells, presence of blood

extravasations, and a network of fine fibrin filaments enclosing

necrosed cells and debris may be observed. That is, the typhoid

patient must often be on the verge of spondylitis, and a little

strain or trauma alone is needed to turn the scale. The macro-

scopical evidence or clinical manifestations vary in proportion

to the location, extent, and acuteness and chronicity of the

process in the respective spinous bodies or their coverings.

The following description, from Cutler, illustrates the spinal

involvement: This patient, to raise from stooping, has to aid

himself by his hands on his knees and thighs. The fixation of

the spine is one of the earliest and most pronounced symptoms

of typhoid spinal disease, but it is also the most common—in fact,

an almost universal symptom of every type of spondylitis. In

farming communities there is a regular crop of spondylitides,

occurring after the late harvesting wqrk in 'c6rn, potatoes, and

fruit. These patients, however, do not complain so frequently

of the spine as they do of the radiating pains in the abdomen,

and particularly in the sciatic nerve region. These cases are

commonly diagnosed as lumbago, sciatica, chronic appendicitis,

duodenal ulcer, etc., when the real lesion is a spondylitis with

radicular reflex pains. An examination of the spine reveals the

true disease through its fixation.

X-RAY Findings of Typhoid Spine. Rogers cites 2 cases

in which he gives the :v-ray findings. In one there were 4 distinct

bone foci, 2 on the upper surface of the second lumbar vertebra,

and 2 on the lower surface of the first lumbar. They were all

about the size of a lead-pencil, circumscribed, rounded, showed

a distinct loss of bone substance, and resembled very closely the

typhoidal lesions of other bones, both in shape and location. In

the second case there were also four distinct lesions, at the

tenth and eleventh dorsal vertebrae, with a similar punched-out
Am Surg 43
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loss of substance. The location of the lesions corresponded to

the points of tenderness at the border of the ribs.

Cutler, Chatin, and Peltesohn report that in their cases there

were no changes to be seen by the x-ray.

McCrae reports 2 cases in which radiograms showed deposits

of new bone.

Fig. 2.—Case i.—Arrows indicate a distinct focus in the superior articular

surface of the second lumbar and in the inferior surface of the first lumbar

vertebra. These lesions are identical with those appearing in the long bones

due to the same infection, and result from an actual loss of bone substance.

(Rogers.)

Myers' case showed a lack of clearness of intervertebral

interval, as did also the case of Silver's.

Cannon and Lovett report distinct changes in their cases,

while Fichtner reports actual bone destruction.

Josephovitch reports 4 cases. In all, the lesions were located

at the third and fourth lumbar, while the second and fifth

appeared intact. The maximum changes were to be seen in

the intervertebral disk; here there was marked wasting with
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narrowing or complete disappearance of the intervertebral inter-

val, so much so that the two vertebrae appeared to be in contact.

The changes in the bony tissue were much less marked, and most

in evidence in the parts immediately adjacent to the interverte-

bral space. Often, though not in all the cases, there was ossi-

fication of the periosteum and ligaments of the spine. None of

Fig. 3.—Case 2.—Arrows indicate similar lesion as in Case No. i. In

this case the lesions show on both sides of the superior surface of the tenth

and the inferior surface of the ninth. (From the X-ray Department of the

Massachusetts General Hospital, W. J. Dodd, M.D., roentgenologist.)

(Rogers.)

the cases showed any destructive process in the bodies of the

vertebrae.

These changes are already evident in radiograms taken soon

after the onset, say in thirty-six hours. As a result of this

;^-ray study the term "spondylarthritis" is a more appropriate

term than osteitis. It will be noted in the above that the group

of surgeons, well known as consultants, cited cases of actual
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bone foci. That is just the class of cases that would come under

the observation of such consultants. The milder cases of perios-

titis and perichondritis show no A:-ray manifestations of the

disease. In fact, the A;-ray has little or no value in the diagnosis

of the average case of typhoid spondylitis. In our experience

the plates come back almost always with a negative report,

while the clinical findings of the disease are superlatively positive.

The diminution of the thickness of the intervertebral disk is one

of the most frequent signs recognizable in the A;-ray.

Potter, one month after the onset of the disease, noted a very

definite lesion in the disk between the tenth and eleventh dorsal

vertebrae. The space between these two vertebrae was about half

the normal size. The contour of the upper surface of the eleventh

dorsal was indistinct on the left side. Three months later the

spacing between the tenth and eleventh dorsal vertebrae was

much less than between the other vertebrae. The edges were

not so clear cut as above and below, and there was increased

density of the lower part of the tenth dorsal and upper part of

the eleventh dorsal.

Differential Diagnosis of Typhoid Spine. Diseases most

likely to be mistaken for typhoid spine are neurasthenia, tuber-

culosis of the spine, and lumbago. Lumbago is transient and

apt to recur. In typhoid spine there is no immediate relief from

fixative appliances as in tuberculosis. In some instances they

seem primarily to aggravate the symptoms, but if continuously

applied greatly relieve them. There is nothing so unsatisfactory

as trying to relieve neurotic symptoms by fixation. Even if we

obtain temporary relief, relapse is certain. The pronounced relief

from fixation and the absence of recurrence is the strongest

evidence that typhoid spine is not a neurosis, as claimed by

Osier.

Typhoid Spondylitis and Spondylitis Deformans. In

typhoid spondylitis certain local changes may be seen, such as

redness and swelling. There is an edema and swelling of the

perichondrium and periosteum and finally a thickening of the

periosteum, which, we believe, accounts for the pressure on the
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nerves in the spinal foramina and is the greatest causal element

in the production of the radicular pains. This perichondria!

and periosteal thickening can be easily recognized through the

Fig. 4.—Typhoid spine, showing the Hmitation of the process to the region

of the disk, and the deposit of new bone (indicated by arrow), between the

transverse process. (Silver.) This case rather indicates a panspondyHtis,

in which the bone, the disk, the periosteum and the perichondrium are all

involved.
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Fig. 5.

—

Case I (typhoid spine).—Typhoid, July 23, 1904. Spinal pains

third week. In plaster jacket, October, 1904, to December 15, 1904. X-ray,

February 26, 1907. No intervertebral space between 2 and 3. Kyphos visible

and palpable at second lumbar vertebra. (Myers.) It looks as though ossi-

fication had taken place in the intervertebral disk, which is not an uncommon
late manifestation of typhoid, as well as of other types of spondylitis.
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x-ray on thin and young patients. The changes in the angles

of the spine, lateral or lateroposterior, cause great increase in

the pain, due, we believe, to the increased pressure on the nerve

roots in the foraminal tracts. The relief which is obtained by

immobilization should also be estimated on the same basis.

In the legs we have changes in the reflexes and sensation,

Outline over spinal process, patient prone, hands
'^ at hips, April 12, 1906.

-Outline, patent in same position,
April 21, 1907.

Fig. 6.—Spinal tracing.

—

Case I.

(Myers.) Spinal tracings.

Case II.

with probable wasting, which speak, however, for an organic

change in the spine. There is without doubt in some cases

a bony deposit, but we cannot say that in all cases we

have an organic change. The typhoid lesion involves usually

only one or two and rarely as high as four bodies. This bears

a close resemblance to the area involved in tuberculosis, but
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contrasts markedly with the extensive involvement in metastatic

arthritis.

The clinical picture of spondylitis deformans is similar to the

t^'phoid spondylitis—the same marked neurotic condition, the

same tendency to get well, but with more severe symptoms. In

fact, a fairly exact parallel can be drawn between the two. In

the arthritis deformans all conditions exist from that in which

the whole spine is involved to that in which there is only a small

local lesion and very little pain. A similar condition occurs in

typhoid spondylitis, but the lesion is usually very circumscribed,

while in the other types of metastatic spondylitides, often called

rheumatoid, the lesion may be very extensive.

Treatment of Typhoid Spine. The treatment of typhoid

spine should be, first, its prophylaxis. Severe pain in the back

in the third or fourth week or at any time in the convalescence

should be immediately recognized as an indication for prophy-

lactic treatment. The prophylactic treatment consists in placing

the patient on a rigid bed or cot and insisting on the maintenance

of a position of absolute horizontal rest until all of the soreness

and acute pain in the spine disappear.

Then an autosensitized autogenous vaccine should be admin-

istered. The culture may be obtained from the blood, the urine

or the feces. If an autogenous vaccine cannot be secured, then

stock vaccines should be used.

Once the spinal symptoms have appeared the patient must

be protected from trauma, that is, from flexion or extension of the

spine, for a number of months by a properly fitted sole-leather

jacket, which is far superior to a brace and more comfortable

than a plaster-of-Paris jacket. Following this plan, patients are

early relieved of their symptoms and prolonged invalidism is

avoided. They rarely if ever form abscesses or demand opera-

tion. The radicular pains may persist for a considerable period

of time, until absorption of the periosteal and perichondrial

exudates has been accomplished. Relief of these pains is best

obtained by the coal tar preparations. Opiates in any form

should he avoided from the beginning, as these cases often have
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a chronic course and once the opiate is started it is almost

impossible to discontinue it and the patient eventually becomes

a drug habitue. In addition to that, relief is not obtained as

rapidly or is it as lasting following the opiates as when the coal

tar products are given—acetanilid, antikamnia, antipyrin, and

aspirin.

Some years ago, Virgil Gibney, to whom we owe a debt of

gratitude for first recognizing and describing the disease, advo-

cated the use of the actual cautery. Josephovitch in one of his

5 cases had good results from douches of dry air to the pelvis

and lumbar regions.

As a final result, permanent fixation with ossification is not

an uncommon observation. As soon as this has taken place, there

is a rapid relief of the radicular and reflex pains.

Frequency of Typhoid Arthritis. There were 14 cases

of joint lesions in 5299 cases of typhoid fever (five authors).

Sex. Males, 20; females, 18

Age. Under 20 years 46
20 to 30 " 3

30 to 40 " 2

Over 40 " I

"Adult" " 2

According to Keen the great majority are under twenty years

of age, which is in contrast with the age of the pyogenic metas-

tatic osteitic manifestations and still more marked with the rib

and costal cartilage manifestations.

Varieties. Polyarticular, 11 cases; arms and legs, 3; legs,

6; arms, 2. Monarticular, 95 cases; pelvis, i; legs, 70; arms,

17; and both arms and legs, 7. There was spontaneous dis-

location in 51 cases, 48 of the hip.

The bacteriological examination of 7 cases revealed a pure

culture of typhoid bacillus in 3, pus microbes only in i, and 3

were sterile.

Keen recognizes three forms of typhoid arthritis:

A. Rheumatic.

B. Septic.

C. Typhoid, properly so called.
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A and B may be single, though they are generally polyarticu-

lar. B is generally a mixed infection with pyogenic cocci.

According to Robin and Leredde, acute articular rheumatism

may be complicated by typhoid. As we interpret this a metas-

tatic arthritis may precede or accompany a typhoid infection.

Multiple infections in the early days of exanthematous diseases

are very rare.

Date of Arthritis Manifestations as Compared with Onset of

Typhoid

ist week of typhoid 2 cases of arthritis

2d week of typhoid 8 cases of arthritis

3d week of typhoid ...... 8 cases of arthritis

4th week of typhoid 17 cases of arthritis

Over 4 weeks 4 cases of arthritis

It will be noted that metastatic arthritides of typhoid occur

in the early days of convalescence, that is, after the subsidence

of the acute manifestations of the disease. This is in consonance

with the metastatic arthritides of all types of infections except

the streptococcic variety, to which we called attention in 1904.

The arthritic manifestations resemble at their onset any other

acute joint inflammation. Pain if in the hip radiates down the

thigh, and is often most severe at the knee-joint (which is

explained on the line of nerve reflexes accentuated by Haase in

his master work on that subject), occurs during the height of

the fever, less often during the period of defervescence;

swelling of the joint is at first slight and at this time the

fever gradually increases. The inflammation may slowly

subside and the joint completely recover. Again the arthritis

may persist, and pain and swelling gradually increase.

The limb then assumes the vicious position—flexion, adduc-

tion and inward rotation, and if the hip is involved, favors

the slipping of the femoral head out of the acetabulum. Luxa-

tion is usually observed during convalescence. Great relief

from pain follows the luxation at the joint, because the tension

of the muscles is overcome. The luxation is similar to that
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found in traumatic dislocations. The attitude of the limb is

one of flexion, adduction and inward rotation, but unlike trau-

matic dislocation rupture of the capsule seldom or never occurs.

Spontaneous Dislocation of Joints. After typhoid fever,

excepting tuberculosis, which is the most common cause of

spontaneous dislocation of the hip, the next most frequent

causes are polyarticular rheumatism and scarlatina. Accord-

ing to Ardisson there are three chief theories as to the cause

of the dislocation:

1. Accumulation of fluid in the joint.

2. Proliferation of tissue in the joint.

3. The muscular theory.

Ardisson states that hydrarthrosis alone cannot cause a dis-

location of the femur. It will pull the head up and away from

the bottom of the acetabulum, and on a level with the rim,

thereby preparing the way for the dislocation by distending and

relaxing the ligaments. The joint is painful, and the muscles,

therefore, place the limb in the most comfortable position,

namely, that of flexion. The extensors soon become paretic and

the antagonistic muscles, being unopposed, contract, causing

adduction. The position of the femoral head on the posterior

border of the acetabulum results in articular migration up and

back with a true dislocation.

Verneuil believed that the tone of the periarticular muscles

played a most important role in the causation of dislocation.

In the early stage of the arthritis the muscles by involuntary

contraction put the joint at rest to avoid pain. This muscular

condition does not persist for any length of time, but modifies

itself if the arthritis is prolonged. The extensors become paretic

and the flexors contract, and finally are the only muscles acting.

The localization of the paresis in the extensor group is almost

constant. Pozzi explains this on the law of pathological anatomy

that the degeneration selectively affects the muscles in propor-

tion to their activity.

The salient features of dislocation connected with typhoid

appear to be these : Dislocation usually occurs in the early days
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of convalescence when the patient is profoundly feeble. In

many cases the precise instant of displacement is not noticed.

In other cases some slight strain, as getting out of bed or turning

in bed, is recognized as a contributing cause. In no case have

joint phenomena been noticed before dislocation, and in many
cases there is the positive statement that dislocation has been

the first fact observed. The dislocation is attended and suc-

ceeded by very little pain. Reduction is usually very easy, even

after some weeks, and recurrence has happened in several

instances.

In rheumatism, on the contrary, the dislocation is preceded by

marked evidence of acute inflammation attended by terrible

suffering and -a vicious attitude of exaggerated flexion and

adduction. The occurrence of dislocation is almost imme-

diately followed by great relief of pain.

Rawdon, in 1882, excised the head of the femur for dislocation

following typhoid. It was perfectly normal; even the cartilage

was healthy, save for a little absorption at the periphery. No
synovial membrane could be found. The surrounding structures

were especially healthy.

Adams, in 1884, performed the same type of operation for

dislocation, the result of rheumatism. In this case the capsular

ligament was ruptured and the torn margins passed on each

side of and closely embraced the bone. The articular cartilage

was normal.

Hiibener, in 1897, reports the case of a girl, aged fourteen

years, with severe typhoid. On the thirty-first day there was

a relapse of short duration. Two months later there was pain

in the right hip, which was treated with salicylate of sodium.

When the pain ceased, a dislocation of the joint was noticed.

She was admitted to the hospital five months later with shorten-

ing of one and six-tenth inches. At operation the head of the

femur was found loose at the epiphyseal line; the acetabulum

was empty and surrounded by masses of granulation tissue.

The head of the femur lay above and behind the acetabulum,

embedded in the granulation tissue. The head of the bone and
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the new tissue was removed, and on examination were found to

contain typhoid bacilli. Death occurred ten weeks later. There

was no necropsy.

Treatment. As spontaneous dislocation is secondary to a

preexisting arthritis, the importance of prevention at this

stage is to be emphasized if the deformity is to be prevented.

The attending physician should bear in mind the possibiHty of

the occurrence of this complication and be on his guard when

pain is complained of in the hip and the limb assumes an abnormal

position.

Extension by weight and pulley relieves the pain and assists

in overcoming the faulty position, but is not in itself sufficient

entirely to prevent luxation. The effusion plays so important

a part in the production of luxation that aspiration is essential.

Aspiration of the joint aids in preventing luxation and relieves

pain. If luxation has occurred and effusion can be detected

in the joint, the necessity for aspiration is great. The fluid

should be aspirated and the joint should be injected with a few

drams of a solution consisting of i per cent, each of formalin,

creosote and guaiacol in 100 per cent, glycerine.

The management of early luxations should be similar to that

employed in congenital luxations. Bloodless reduction by the

method of Lorenz, or a modification with the limb held in the

Lorenz position by a plaster cast, will succeed in most cases, but

the possibility of recurrence should be remembered. Reduction,

however, should not be made until convalescence has been wtII

established.

When luxation has already occurred, reduction should be

immediate and the limb should be maintained in position by

extension and abduction, never by a plaster cast, as in the

Lorenz method. The pathological findings in the cases that come

to open operation show that the cartilage, both of the acetabulum

and the head, is healthy in the majority of these cases, and

therefore the immediate reduction can lead to a complete restora-

tion of function in the joint. In other cases a separation of the

head and epiphyseal lines occurs. Reduction in that class would



686 murphy: bone and joint disease in typhoid fever

prevent the abduction of the limb and favor the final result

when an arthrotomy was done for the removal of the necrosed

head. When the necrosed bone is removed the neck should be

reinserted in the acetabulum and the limb dressed in a double

abduction splint, bearing in mind that abduction of one limb

cannot be secured accurately except with a body cast, but

abduction of both limbs assures a continued reduction of the

reposed head and insures a good result.

Experimental Infection of Joints. Orloff found that the

effusion in joints after injection of typhoid bacilli may be serous,

seropurulent, or purulent, the first and second being more fre-

quent. He injected 13 rabbits in the knee, at the same time

injecting the opposite knee with sterile water or broth, accord-

ing as he had employed an emulsion of agar growth or broth

culture. One half to i c.c. was used, and the joints were studied

after a lapse of from fifteen hours to thirty-seven days.

Twenty-four hours after the injection of typhoid bacilli, the

joints were swollen and the subcutaneous tissues were edematous.

In some instances the whole leg showed edema, this probably

being partly due to the 5 per cent, phenol used for disinfection.

Removal of the skin in the first twelve to twenty-four hours

revealed dilated vessels, this being also true of the synovial

membrane; at times there was actual hemorrhage. In the cases

investigated later, hemorrhage was slight. In the joints, espec-

ially the upper recess, there was a thick, tough, more or less

cloudy fluid not seldom in large quantities. Joints examined

later contained opaque, white, moderately hard, kernel-like

masses, and the fluid was more turbid and seropurulent in type.

In from twenty-four to thirty-seven days the fluid was still

more thick and adherent to the synovial membrane. In the

fluid of the first day, also later, were pus cells in small or large

numbers. Typhoid bacilli were present during the first two days,

but after eight or nine days they were with one exception absent;

in that one instance they were found on the thirteenth day. In

the control knees the injected fluid was entirely absorbed.
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Orloff also injected typhoid bacilli into muscles, and under the

periosteum, etc., in order to investigate the pus-producing

qualities of the organism. He later used sterilized cultures

instead of living bacilli and obtained the same results, though

the reaction was weaker. He concluded that suppurative foci

developing during tj^hoid are due to that organism alone and

not to mixed infection with pus cocci.

Arcoles injected broth cultures of typhoid bacilli into joints

or veins of 5 young rabbits. He produced suppurative arthritis

by direct injection into joints or by injuring joints after injecting

bacilli into a vein. The effusion in the affected joints was found

to contain typhoid bacilli.

Colzi injected t3rphoid bacilli into the vein of a rabbit's ear

and then dislocated the hip. The animal died in forty-eight days,

much emaciated, but otherwise without symptoms. The dis-

located joint contained a large amount of pus with a few typhoid

bacilli. In a second rabbit he injected into a vein bacilli from

the spleen of a child dead of typhoid, and immediately afterward

fractured the femur. The animal died in ten days. The knee

was found to contain a collection resembling pus with typhoid

bacilli; at the point of fracture an abscess was found.

These experiments accentuate the stress which we have placed

for the last third of a century on trauma as an essential factor

in the focalization of the microorganisms in joints.

Florange beUeves that typhoid arthritis comes often from

a lesion of the neighboring bone. Most often, he beheves, there

is not a typhoid infection, properly so called, of the joint, but

simply an irritation of the neighboring parts caused by an

inflamed epiphysis; the articular effusion is sterile. (The steril-

ity of the articular effusion is faulty in this hypothesis, as many
of the metastatic arthritides have sterile effusions, for we have

shown that the infection does not take place into the joint, but

into the vascular layer of the synovial membrane.) The epiphy-

seal lesion is here the principal lesion, the arthritis being

secondary and less important. This view is corroborated partly

by Klemm who injected the ear vein in eight rabbits and later
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found a pure culture of the typhoid bacillus, though there was

no arthritis. No pus was found in any of these cases.

Ellis injected typhoid bacilli directly into a joint in a series

of 13 rabbits. In all of 12 animals which survived a sufficient

length of time a seropurulent or purulent exudate appeared in

the joint. In three instances there was more or less extensive

necrosis of the interarticular ligaments; in i there was erosion

of the semilunar cartilages. In 3 cases there was destruc-

tion of the overlying soft parts and erosion of the articular

surface of bone, in each the -head of the tibia being affected.

In 3 cases the muscles bordering the joint showed hyaline degen-

eration accompanied or not by areas of necrosis. Inoculations

were made from the joint contents in 11 of the 13 cases. The

typhoid bacillus in pure culture was recovered in 5 after the

lapse of one, four, eight, ten, and eleven days respectively.

The exudate was sterile in 6 after six, eight, twelve, fourteen,

fourteen, and sixteen days. Dead bacilli were used in two experi-

ments; the source was of equal virulence. The results were

entirely opposed to those of Or] off.

In general, according to Ellis, his experiments show clearly

that the typhoid bacillus is capable of seriously damaging and

even destroying the various elements entering into the for-

mation of joints; the synovial membrane, interarticular liga-

ments, semilunar and articular cartilages, bone and joint capsule,

and the surrounding tissues, including the muscle, were thus

affected.

He believes that we are justified in considering all these de-

structive effects at least possible in human joints. There at

once arises the objection that the baciUi experimentally were

injected directly into the joints, while in man they enter the

structures, directly or indirectly, ma the blood. This, Ellis

thinks, is not an insuperable objection. When the bacillus col-

onizes and multiplies in the joint its effects must be much the

same whatever the portal of entry, providing, of course, that

preceding trauma does not play too large a role. While trauma

is inflicted by injections, the puncture of the capsule by a fine
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needle is not a ^reat injury. In none of the injections was there

contamination by other bacteria.

Ten years ago Dr. Victor Schrager conducted for me some

experiments of injecting joints with virulent pneumococci. He
found that where the injection was made without traumatizing

the articular surface with the needle no ill results came from

the injection. While, in using from the same syringe barrel

the remaining half of its contents, and when the needle was

inserted traumatizing the serosa of the joint with it, he succeeded

in producing fatal phlegmons of the knee in the animals, showing

what a great role the element of trauma, even of slight trauma

—

produced by the hypodermic syringe—plays in the destruction

of the joint.

Treatment of Arthritis. When the knee is involved there

is an early posterior subluxation of the head of the tibia, due to

the contraction of the internal and external hamstring group of

muscles. In the ankle the limb assumes a talipes .equinus

position very early in the disease. All of these luxations and

changes of conformation are extremely dangerous to the sub-

sequent utility of the limb. On account of the large surface in

the joint and the close relationship of the capsule and peri-

capsular tissue, luxation readily and early occurs. The pro-

phylaxis of the luxation is of great importance, as permanent

reduction after luxation is difficult of attainment. How is

this to be accomplished?

Joint destruction in typhoid arthritis is due to the same

etiologic factors as in other types of acute virulent arthritides,

namely, (a) the interarticular pressure produced by the products

of infection, pus, etc., under tension hastens the destruction and

absorption of tissue; {h) interarticular pressure, due to involun-

tary muscle contraction, favors destruction and absorption of

the cartilage and bone ends when infection is present; {c)

added to the above factors we have the biotic and toxic destruc-

tive effects of the invading microorganism.

All of these should be relieved at their earliest moment of

manifestation. Whenever a joint is involved, as for instance.

Am Surg 44
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the hip or knee, a Buck's extension should be at once applied.

It must be applied with greater care and watched more care-

fully for its pressure effects than one would need to do with other

types of arthritis. Otherwise dermatitis, pressure necrosis, etc.,

occur.

When the hip is involved the limbs should be dressed in

double abduction, because then luxation cannot occur. The
tension from the products of infection, when effusion or swelling

in the joint are great, can be relieved best by (i) aspiration,

which may be repeated frequently if tension recurs; (2) by injec-

tion and lavage of the joint with a i to 1000 or a i to 500 solution

of the hypochlorite of calcium, with immediate suture of the soft

parts. Drainage should never be inserted, as this would favor

or rather insure subsequent synechiae or ankylosis.

When the knee is involved great care should be taken to avoid

hyperextension, that is, a few degrees of flexion should be main-

tained and frequent changes of position resorted to. If the

joint infection manifests itself after the acute symptoms of

typhoid have subsided and the patient is in the convalescent

stage of the disease, vaccines of the autosensitized type should

be resorted to. In the knee and hip lesions a cast should never

be applied, as that favors ankylosis. In the ankle the limb

should be maintained in dorsal hyperflexion, which can best be

accomplished by a cast. Passive motion, however, should be

resorted to every day in order to avoid the tendency to ankylosis,

which is always associated with a cast in these cases. When
ankylosis has once developed, arthroplasty should be resorted

to in about a year after the bony fixation has taken place. It

never should be an early procedure, as latent viable foci of typhoid

bacilli may be present. These produce an infection of the wound

and militate against a good result. The simple opening of the

hip or knee with lavage with the calcium hypochlorite solution

or opening and lavage with the phenol solution with imme-

diate closure not infrequently entirely cures the joint lesion in

typhoid arthritis, as it does in the streptococcic arthritis of
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scarlatina, where this procedure early applied gives most

splendid results.

I will be pardoned for calling attention here to the necessity

of immediate and prompt action when a joint becomes involved

by direct infection or after typhoid fever. Joints are saved by

prompt action; they are lost by dilatory methods. There is no

reason why a joint should not be opened and the pus let out any

more than an abscess on a thigh, provided the joint is immediately

closed and not drained. If the infection is virulent enough to

produce periarticular destruction following the opening of the

joint, it is virulent enough to produce interarticular destruction

without opening and drainage. Therefore nothing is lost by

this procedure and everything may be gained. In the treatment

of all of these manifestations, the element of vaccines must be

kept constantly in mind. True, much of this work is still empiri-

cal, but its progress is so great and its efficiency so positive, as

seen by the results already obtained that they should never be

overlooked in the treatment of these cases.
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DISCUSSION

Dr. James E. Moore, Minneapolis.

Typhoid complications of bones and joints are not so common as

has been believed. The most common complication or sequel that

I think we will meet is the so-called typhoid spine, occurring a few

weeks after the patient gets out of bed; he has a stiff back, suffers

pain, some temperature, and tenderness. All one can do is to put
the patient to bed hoping he will recover; the one consolation a sur-

geon can get out of it is, that the prognosis is good. The next most
common sequel has been periostitis. Periostitis has occupied a large

field in the older literature of surgery but at the present time we have

found that it is a rare disease except when secondary to an osteo-

myelitis. I have seen a number of cases of periostitis as a sequel to

typhoid, and have been fortunate in these few cases in getting them
well by simple incision, though sometimes they become chronic. The
main point I wish to make is that while I have seen comparatively

few bone and joint lesions of typhoid, I have been called to see patients

many times with symptoms of fever and a painful bone or joint, and

found an osteomyelitis, and when I established drainage his tempera-

ture dropped and he showed that he did not have typhoid fever at all.

Dr. John H. Gibbon, Philadelphia.

Doctor Murphy's last remarks emphasize a fact that many of us

have learned by experience. It is that the infections of the costal

cartilages by the typhoid bacillus are, in many respects, similar to

the infections produced by the tubercle bacillus and, in order to cure

these patients, we must make a wide excision of the cartilage. The
sinuses often run up behind one or two cartilages and lead to the origi-

nal infection, which proves to be much higher than was expected. It

is only by getting well beyond the involved area that a cure can be

produced. I should say that complete and wide excision is the only

satisfactory treatment.

Dr. a. W. Elting, Albany.

I wish to report a case of relatively late post-typhoid multiple

bone lesions. The man had typhoid fever two or three years pre-

viously, running an uneventful course. Some time subsequently

he began to complain of pain in the lower part of the left femur and

subsequent to that in the lower part of the right tibia. He was

admitted to the hospital six weeks ago and a radiograph showed most
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extensive destruction of the left femur involving almost the entire

lower half of the bone, with an extensive sequestrum formation, and

a similar though less extensive condition in the lower part of the

right tibia. Typhoid bacilli in pure cultures w^ere obtained.

I also have had some experience with post-typhoid infections of

costal cartilages and adjacent ribs, and I agree with Dr. Murphy and

Dr. Gibbon that extensive excision is indicated, and I believe Dr.

Gibbon's suggestion of going considerably further than the disease

appears to have extended is a very important point.

Dr. Frederick J. Cotton, Boston, Massachusetts.

Just in relation to that point of repair of cartilage I w^ould like to

know whether that is not a general thing irrespective of typhoid.

In the repair of cartilage it means the cartilage is not capable of proli-

ferative repair in the presence of infection, and it is therefore necessary

to get entirely rid of any pathological process.

Dr. Arthur Dean Bevan, Chicago.

I want to call attention to one point that I have noticed in some
of these cases of typhoid and that has been noted by a number of other

men. The peculiarity of some of these infections resulting in what
the French surgeons have so well called the "collar-button abscess."

I have noted that in a number of cases, and wish to call attention to

the general low grade of the virulence of these typhoid bone lesions;

most of them are of very low grade and many of them will clear up
without going on to suppuration. In that connection I want to call

attention to a little group of cases which are rather rare, but which

enabled me in the last case I saw to make a diagnosis which had con-

fused several good diagnosticians. The group of cases to which I

refer are those in children after typhoid with small periosteal nodes

about the skull. Some of these periosteal nodes, appearing sometimes

singly and sometimes multiple, go on to suppuration, and if you cut

down you find a low-grade infection and a condition about midway
between chronic and acute infection, which of course clears up as a

rule under simple drainage, free exposure, usually packing with

iodoform gauze because of the possibility of embolism. Some of these

nodes never break down, and I have watched several of these cases

where the nodules developed in the periosteum and without operation

cleared up completely. A case was recently sent to me by a good
diagnostician in great alarm; this was a girl of eight with several

nodules on the occipital bone, and he feared malignancy. He could

make no diagnosis except a probable sarcoma. The process had
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developed very slowly, without pain, and she was referred to me with
the idea of having removed a section for diagnosis. A careful history

of the case however showed that some months before she had typhoid
fever; recalling past experiences I made a diagnosis of possible peri-

ostitis and advised no operation. In six or eight weeks the process

disappeared. The Wassermann reaction in this case was negative.

Dr. George W. Crile, Cleveland.

Will Dr. Murphy satisfy my curiosity as to w'here the typhoid

bacilli reside in the interval between the acute attack and the mani-
festation of bone lesions? May I ask, also, whether Dr. Murphy has

anything to suggest as to the advantage or disadvantage of vaccines

in these cases?

Dr. Frank E. Bunts, Cleveland.

I wish to add one case to those to which Dr. Murphy has referred.

I had a patient operated on twice for a periostitis of the upper end of

the tibia, once before and once subsequent to the introduction of the

nc-ray. The a;-ray finally revealed a Brodie's abscess which on being

cut into and its contents examined bacteriologically gave a pure

typhoid culture seventeen years after the occurrence of typhoid fever.

Dr. John B. Murphy, Chicago (closing).

In replying to Dr. Crile's question, the repair of the cartilage is slow

and differs from any kind of infection of its perichondrium. Second,

regarding the frequency of periostitis compared to the other lesions,

excluding the spine, it represents over one-third of all the cases.

Third, the point concerning vaccines. The vaccines have been used

in two ways, constitutional and local. The local vaccines were used

more particularly in connection with typhoid joints and wherever

there was a marked reaction the rule was a rapid repair of the process

after injection of the vaccine. In some of the cases, after drainage

was effected, the typhoid vaccine used locally seemed to have a bene-

ficial effect. We use autosensitized autovaccine in all cases of bone

cavities where we are successful in procuring an autoculture.



ON EXCISION OF THE TONGUE

By ASTLEY PASTON COOPER ASHHURST, M.D.
PHILADELPHIA, PENNSYLVANIA

The purpose of this communication is to call attention to a

method of excision of the tongue which may be described as a

variant of Crespi and Bastianelli's modification of Langenbeck's

operation. Crespi and Bastianelli's method is not described,

so far as I can ascertain, in any of the text-books or systems

of surgery at present in use in this country. I have merely

mentioned it in my own text-book, and it is also mentioned

(without credit to its originators) in Johnson's Operative Thera-

peusis, recently published.

Systematic excision of the tongue goes back to the time of

Roux, who is credited^ with having adopted, in 1836, tempor-

ary division of the mandible, and who in 1839 did preliminary

ligation of the lingual artery, finding then that after dividing

the fraenum and the anterior pillar of the fauces he could draw

the tongue far outside the buccal cavity, and was able to complete

the excision of its left half with facility. The method of operation

popularized by Whitehead (1881) is a further development of

that adopted by Roux.

Sedillot (1844) and Syme (1858) thought to make access

easier by temporary division of the symphysis menti, and Kocher

has now adopted a sHght modification of this operation as his

''normal procedure," and prefers it to the lateral suprahyoid

operation formerly known by his name. The great advantage

1 Demarquay makes this statement and Verneuil refers to the "Roux-
Sedillot Operation."
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which median section of the mandible presents over Whitehead's

method is that it permits simultaneous excision of the floor of

the mouth when this is necessary. But as the carcinoma usually

is situated at the side of the tongue, and spreads toward the

fauces and pharynx, this approach gives insufficient access to

the seat of disease in the majority of cases, and is best suited

to those rather unusual cases where the carcinoma invades

the mucosa around the fraenum linguae and does not extend

far backward. Moreover, the wound left after operation by

Sedillot's or Syme's technique is prone to infection. In most

cases, therefore, it is less applicable than Langenbeck's method

(1875), which consists in making an incision from the angle of

the mouth downward to the level of the thyroid cartilage, with

division of the mandible between the first and second molar

teeth. The remarkably low immediate mortality which attended

this operation in Volkmann's clinic appears to have passed

from memory as completely as the operation has from practice.

In 1889 Krause reported Volkmann's results with this operation

from 1875 to 1888: there were 35 such operations in which

temporary resection of the jaw was done, with two deaths, a

mortality of 5.7 per cent.; and there were 56 similar operations

in which the disease was not so far advanced as to make division

of the mandible necessary for complete extirpation, with not a

single death from the operation; or, combining the two series

of operations, there were 91 excisions of the tongue, with only

two deaths, a mortality of 2.2 per cent., which compares favorably

with much more modern statistics.

There are, however, two great objections to Langenbeck's

method: The first is the unsightly scar and the division of the

branches of the facial nerve which the skin incision involves;

the other, and a weightier objection, is that no adequate provision

is made for extirpation of the involved lymph nodes. In Crespi

and BastianelH's modification (1889) of Langenbeck's operation

the former objection is absent, as the skin incision divides the

lower lip in the midline and is continued outward along the body

of the jaw to its angle and thence to the anterior border of the
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sternomastoid; but the second objection, the inadequacy of

the exposure for extirpation of the lymphatics, still holds. They

describe their method thus:

The soft parts are incised from the midline of the lower lip

to the symphysis menti, and the incision is then prolonged

outward along the lower border of the mandible to the anterior

border of the sternomastoid. (In one case of invasion of the

lateral wall of the pharynx, this incision was prolonged down-

ward along the anterior border of the sternomastoid.)

This incision passes to bone through the lower lip and as

far as the insertion of the masseter, and through the soft parts

posteriorly as deep as necessary to allow the flap to be turned

up well. This flap, composed of lower lip and cheek, is then

turned upward. As the skin retracts downward, this exposes

the submaxillary fossa, and the- submaxillary salivary gland

and lymph nodes can now be extirpated, and the lingual and

facial arteries and their veins Hgated. By virtue of the pro-

longation of the incision along the sternomastoid it is possible

to expose the great vessels and to draw them out of harm's

way by a retractor.

Then the mandible is divided. The best point is in front

of the next to last molar tooth. The mandible is sawed ob-

liquely, as recommended by Langenbeck, from behind outward

and forward. The fragments now separate by muscular tension,

and are pulled widely asunder, securing ''enormous" space.

Then it remains to remove the tumor, according to the individual

case.

The mandible is sutured, and the flap (lower lip and cheek)

is replaced and accurately sutured, with adequate provision for

drainage.

In a later publication (1902) Bastianelli further extended this

procedure, as follows:

By the incision represented in Fig. 8^, he sought method-

ically the ablation of the lymphatics, even if they were apparently

healthy, in all cases of lingual cancer, if the strength of the

patient permitted.



698 ashhurst: excision or the tongue

A. Neck Part of the Operation:

1. First he makes a semilunar incision, with convexity below,

from the symphysis menti along the midline to the hyoid bone,

and then backward along its greater cornu joining the anterior

margin of the sternomastoid, and if necessary prolonged back-

ward toward the nucha. The skin and connective-tissue and

platysma are incised, the external jugular vein is divided between

two ligatures, and the flap is raised and fixed to the cheek by a

suture. Then to clear the submental and submaxillary regions

thoroughly the first step is to isolate and ligate the external

carotid artery between the superior thyroid and lingual, or even

just above the bifurcation. The venous branches must all be

ligated doubly and cut between. Everything being cleared

up to the mandible, the facial artery and vein are ligated here,

and then the mass is removed. The branch of the facial nerve

to the muscles of the lower lip is injured, but, as he points out,

this is true of all operations.

2. Hemostasis being complete, the wound is tamponed, and

one proceeds to the removal of the deep upper carotid glands

and inferior cervical glands. The former are often invaded,

and if they make a tumor it may be possible to remove them

through the incision already made, dissecting them from the

sternomastoid and perhaps from the pharyngeal wall, taking

care to avoid injury to the superior laryngeal nerve. If they do

not make a tumor, and are little enlarged and scattered, or if

apparently healthy, it is necessary to use an additional incision

to expose them. This second incision is made perpendicular

to the first which it leaves at the anterior border of the sterno-

mastoid, about the level of the hyoid bone, and passes obHquely

back and out to the supraclavicular fossa (Fig. 8^). In fact

this incision runs almost parallel to the omohyoid muscle and a

little higher. It may be necessary to cut the sternomastoid

across to facilitate exposure, turning its ends up and down and

leaving its deep surface, if necessary, attached to the glandular

mass. It may even be necessary to excise the muscle for a

certain extent. He adopted section of the sternomastoid as a
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rule. The spinal accessory nerve is preserved. The dissection

is difficult if there is no tumor mass, and numerous ligatures

are required. The external jugular vein may be cut between

two ligatures. The transverse scapular artery may be preserved.

The cutaneous supraclavicular nerves are always cut, and the

great vessels, the vagus and sympathetic nerves laid bare. The

internal jugular vein may be resected with the glands if adherent.

It is very important always to ligate or clamp above the tumor

mass before cutting it out (to guard against recurrent bleeding)

.

*'The operation up to this stage always takes over one hour,

good assistance, and patience.

"

If the other side of the neck is possibly involved, it is not

operated on until the first side has healed. When the first side

of the neck is completed, the wound is tamponed, and the second

part of the operation (excision of the tongue) is undertaken

immediately if the general condition of the patient permits; if

not, it is postponed for eight to ten days. If a two-stage opera-

tion is necessary it is better to do the neck operation before that

on the tongue; because, he says, after removal of the tongue

there must elapse many days, sometimes months, before the

patient can stand a second operation.

B. Tongue Part of the Operation:

1. If the lesion is limited to the anterior part of the tongue

up to the pillar of the palate, or even if extensive but the tongue

still mobile, one succeeds well by the intrabuccal method.

2. If the tumor, even if not diffuse, extends deeply toward

the floor of the mouth, any intrabuccal operation is futile.

(a) If the tumor is mobile, even in part, Bastianelli follows

Kocher's lateral suprahyoid method.

(b) If the tumor is diffuse, but not posteriorly, he adopts

median division of the mandible.

(c) If the tongue is fixed and the tumor extends posteriorly,

he systematically adopts division of the mandible near the

next to last molar (turning the cheek aside as in Crespi and

BastianelU's method already described).

At the end of the operation Bastianelli sutures the inside of
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the mouth as well as possible, and then packs the mouth with

iodoform gauze. The skin is sutured only at its three extremities

:

(i) in the midHne; (2) at the posterior angle, and (3) below;

thus leaving a great central opening which is packed with gauze

to avoid secondary infection of the neck wound which he regards

otherwise as inevitable.

The slight modification of Crespi and Bastianelli's operation,

to which I desire to call attention, was worked out on the cadaver

in the laboratory of operative surgery of the University of Penn-

sylvania. The operation includes removal of the upper cervical

and submaxillary lymphatics on the side affected, and of the

tongue, at the same sitting. Thus it is designed for cases where the

disease is undoubtedly still in the operable stage. As a dissection

of this magnitude, when thoroughly done, requires two hours for

its performance, very few patients will be in condition to endure

a more extensive operation at one sitting. If a more extensive

neck operation is required it will be proper in almost every case

to divide the operation into two or more sittings. Whenever

an operation for excision of the tongue is done in two or more

stages, the surgeon should not neglect Bloodgood's sound advice

to cauterize the floor of the mouth both from above and from

below.

Technique of the Operation} The patient being anesthetized^

and placed in the head-high position, an incision is made from

the point of the chin downward in the midline to the hyoid

bone, and thence along the side of the neck affected, following

the folds of the skin, well below the body of the mandible, to

the mastoid (Fig. i). This incision passes only as deep as the

platysma, and is at once undermined beyond the midHne in the

submental region, and downward toward the root of the neck.

When this undermining has been completed, a block dissection

^ The figures illustrating the technique of the operation were drawn by Mr.

E. F. Faber from dissections by the writer in the laboratory of operative

surgery of the University of Pennsylvania.

2 Intratracheal insufflation of ether should .be used, preceded by thirty

minutes by a hypodermic injection of morphin sulphate (one-sixth of a grain)

and atropin sulphate (one one-hundredth of a grain).
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of the neck is commenced at the circumference of the area thus

exposed. That is to say, the. submental region is cleared down to

the muscles (digastrics, mylohyoids, sternohyoids) from the far

side of the midline toward the diseased side of the neck; and the

dissection extends upward from well below the bifurcation of the

common carotid artery to the floor of the mouth. As the dis-

section is carried from below upward the descendens hypoglossi

nerve is spared if possible, but all venous branches and the

Fig. I.—Skin incision for excisiun of the tongue.

superior thyroid, lingual, and facial arteries are doubly clamped,

divided and ligated as they are encountered, thus ensuring the

removal of all the lymphatics in one mass. The hypoglossal

nerve itself is preserved, as well as the spinal accessory; both

of them should be clearly exposed. The superior laryngeal

nerve should also be preserved. The dissection is then continued

across the mylohyoid and around its posterior border into the

floor of the mouth, removing the entire submaxillary salivary
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gland along with the rest of the cervical tissues. The lower

portion of the parotid gland is also cut away to ensure complete

removal of lymphatics in this region. The mucosa between

the tongue and mandible is not divided at this time, but the

entire mass which has been dissected free is turned up with the

skin flap upon the patient's cheek (Fig. 2). This mass is then

dissected off the skin flap, the platysma being removed with the

mass, and the facial artery being ligated on the body of the

mandible, to prevent recurrent hemorrhage. The large w^ound

is then swabbed out with a 2 per cent, alcoholic solution of

iodin, and is covered with a hot moist pack. This terminates

the first stage of the operation, which consumes about an hour.

The second stage of the operation comprises the removal of

the tongue. A stout linen suture is passed through the tip of

the tongue, to be used as a tractor, and a mouth-gag is inserted

on the opposite side of the mouth. The original skin incision

is then continued upward from the point of the chin to the free

border of the lip, dividing the lip in the midline. The mucous

membrane between the lip and mandible is then divided with

scissors, outward until the ascending ramus of the mandible is

reached. The masseter is not cut. The cheek is then turned

aside. This gives excellent access to the tongue. Another stout

linen suture is now passed through the glosso-epiglottidean fold,

and both this and the suture through the tip of the tongue are

drawn taut. Gauze is then packed loosely in the pharynx,

around the intratracheal tube. The surgeon next divides the

fraenum linguae with scissors, and continues the division of the

mucous membrane of the floor of the mouth from this point

backward to the anterior pillar of the fauces, first on the opposite

side, then on the diseased side. The anterior pillars of the

fauces are then divided on both sides, and the tongue is drawn

well out of the mouth (Fig. 3). The tongue is then severed half

way across its base (at least 2 cm. beyond the visible limits of

the carcinoma) on the diseased side, and then from the tip of the

tongue backward along the floor of the mouth, to the transverse

section, also on the diseased side. The bleeding up to thir point
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will be trifling, as the lingual artery on this side has previously

been tied at its origin in the neck (before the dorsalis linguae

branch is given off)- The tongue is now held in the mouth solely

by the hyoglossus and geniohyoglossus muscles on the side

opposite to that diseased ; as these are cut from before backward

the spurting lingual artery of that side is caught in a hemostat,

Fig. 4.—^After removal of tongue, floor of mouth is covered partially by-

suturing mucosa of cheek across alveolus to stump of tongue. A hemostat is

on the right lingual artery in the floor of the mouth.

and if the dorsalis linguae also spurts it likewise is caught in the

stump of the tongue, which is held up in good view by means of

the suture previously passed through the glosso-epiglottidean

fold. These clamped arteries are ligated. Molar teeth on the

diseased side are then extracted, and the corresponding alveolus

is cleared of mucous membrane; if necessary the alveolus may



704 ashhurst: excision of the tongue

be excised. This permits the mucosa on the buccal surface of

the cheek to be drawn in as a flap and sutured across the denuded

alveolus to the stump of the tongue (Fig. 4), thus rendering a

bucco-cervical fistula less likely. The remaining portion of the

stump of the tongue is sutured as securely as is possible to the

mucosa still remaining on the inner surface of the alveolus

throughout its extent; and the mucosa of the vestibule of the

Fig. 5.—Skin incision sutured, drainage tube in place. Suture through glosso-

epiglottidean fold retained for first twenty-four to thirty-six hours.

mouth is sutured to that of the lower lip, from behind forward.

A few buried sutures are used to attach the cheek to the body

of the jaw, and the skin wound is accurately closed, with rubber

tube drainage from below the floor of the mouth to the most

dependent portion of the incision (Fig. 5). The pharyngeal

gauze and intratracheal tube are then removed, but the suture

through the glosso-epiglottidean fold is allowed to remain for
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twenty-four hours or longer, until the patient regains the power

of swallowing.

A man, aged fifty-nine years, was operated on by me, at the

Episcopal Hospital, by the method detailed above, on September

25, 1913, the carcinoma having been present for five months

or more.^ He was encouraged to swallow immediately after

operation, and slept well the first night after swallowing a dose

of paraldehyde. He was able to take liquid nourishment from

the first attempt. On the third, fourth and fifth days after

operation a little Hquid food discharged through the neck wound

Fig. 6.—Excision of tongue, eight

months after operation.

Fig. 7.—Excision of tongue, eight

months after operation.

in swallowing, but this did not recur. He left his bed on the

sixth day, and walked out of the hospital on the twelfth day

after operation.

The accompanying photographs (Figs. 6 and 7), made eight

months after operation, show the excellent cosmetic result. At

present, one year and eight months after operation, there is no

evidence of recurrence, and the patient is in excellent health.

Excision of All the Cervical Lymphatics. When removal

of all the cervical lymphatics is contemplated it is advisable to

^ This case was reported in Annals of Surgery, 1914, i, 289.

Am Surg 45
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do the excision of the tongue at a second operation, two or three

weeks after the neck operation. I beheve systematic excision

of the sternomastoid and omohyoid muscles in one mass with

the involved lymph nodes facilitates the dissection and renders

recurrence less Hkely. I venture to suggest the following skin

incisions for such an operation (Fig. SB).

The incision (a-b) begins at the hyoid near the midline,

and passes straight downward to the suprasternal notch; it is

continued thence along the clavicle to the acromion (b-c).

The triangular flap thus outlined containing only the skin (not

Fig. 8.

—

A, Bastianelli's incisions for extirpation of the cervical lymphatics;

B, incision suggested by writer.

the platysma) is raised and the deep dissection is begun at the

root of the neck, after section of the sternal and clavicular

attachments of the sternomastoid. When more room becomes

necessary, the incision is extended from a to e, and this large

flap, containing the skin only, is reflected toward the trapezius

as a base. When in the further course of the dissection the

submaxillary and submental regions are reached, and still more

room is required, the incision from a to J is made, and the flap

d a e is turned up over the mandible. In this manner free

exposure of the entire side of the neck is secured from clavicle

to floor of mouth, and all the diseased structures are removed
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in one mass, the sternomastoid being sectioned again close to the

mastoid. After thorough cauterization (black heat) of the floor

A B
Fig. 9.

—

A, four weeks after second operation (on right side of neck). B,

four weeks after second operation, two months after first operation (on left

side of neck)

Fig. 10.—Two months after operation.

of the jnouth from beneath the jaw, the flaps are replaced and

accurately sutured, with tube drainage at a and at c. I had

some fear at first that the extensive skin flap e a b c might
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slough, but in the two instances in which I have employed this

method (Figs. 9 and 10) the flap seemed to act as an immense

Wolfe skin graft, and the only sloughing which occurred (insig-

nificant in extent) was at the point a.

The object in making the incision a-h to one side of the mid-

line is to provide for a similar incision a few weeks later on the

other side of the neck. By leaving a small strip of skin in the

midline between the two longitudinal incisions, better nutrition

is assured the flap on the second side of the neck than if this

were to be formed by cutting along the cicatrix of the first

operation. As the flaps are well undermined in the submental

region at each operation, no lymph nodes here can escape removal.
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DISCUSSION

Dr. J. F. Percy, Galesburg, 111. (by invitation).

These papers are of great interest. We have no records of

what has been accomplished by the surgeons who used heat, or

probably the cautery, before the knife found its place in the

present era of surgery. I have been interested in the use of the

cautery knife since over twenty years ago, when I saw the late

Prof. Leopold, of Dresden, use it in doing the major part of a

panhysterectomy. Before this, I became interested in the subject

from hearing a nephew of the late John Byrne, of Brooklyn, a class-

mate of mine, who detailed the work of his uncle in one of the Brooklyn

Hospitals with otherwise inoperable carcinoma of the uterus. All

of those who in the past have made use of the cautery, and those who
are using it today, are making the mistake of employing a cauterizing

temperature, and iiot a heating temperature. It is low heat that

will destroy the largest area of cancer infiltrated tissues, because it

heats the tissues over a wider area. The cautery, carrying a high

degree of heat, as my experimental work has shown, gives but a limited

dissemination of heat. A low degree of heat, slowly applied, con-

sistent with getting through the tissues, gives the maximum of benefit

as far as destroying the cancer cell is concerned. Experimental

laboratory work has shown that the cell of carcinoma cannot be

transplanted when the temperature has been raised to 1 13 ° F. (45
° C.)

.

Nearly all of the cases of advanced malignancy about the head have

a certain amount of infiltration. It is always assumed, and rightly,

that this is due to the maHgnancy and not merely an inflammatory

process. This infection usually fixes the tissues. My own plan is to

apply the heat through the cautery knife, or tip, until all of this

fixed tissue is movable. I want to emphasize this, because many
surgeons are using the cautery knife at a white heat. This cuts

through the tisslies so rapidly that heat, which is the essential thing,

is not disseminated, and the result is necessarily that which would

be obtained by the ordinary knife-blade. Curiously enough, the

heat applied in this way is not as destructive as far as cosmetic effects

are concerned, as one would think. In other words, wounds pro-

duced in this way heal very kindly.

There is another important phase to the correct employment
of the cautery in inoperable cancer, which will become patent to any-

one who will use it. I refer to making an utterly inoperable case,

or a border-line one, operable, by the usual technic following a pre-

liminary use of the heat.
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Dr. Archibald Maclaren, St. Paul, Minn.

Twenty-five years ago I heard John Byrne of Brooklyn read his

historical paper on ''Carcinoma of the Cervix." He reported his ulti-

mate results in a large number of cancer cases treated with his electric

cautery. His results were so much better than anyone else was able

to get with vaginal hysterectomy that it made a great impression

upon my mind. I immediately started to use the cautery, but only

used it on the worst form of these cases, and naturally with great dis-

appointment.

It seems to me that we owe a debt of gratitude to Dr. Percy for

standardizing and providing us with suitable instruments for cauteriz-

ing cervical cancers.

Percy's suggestion of opening the abdomen and holding the uterus

in the hand w^hile the cautery is employed to destroy the uterus, is

more valuable even than this instrumental work.

There is also a point in reference to Dr. Coley's paper. It has always

seemed to me that what we accomplish with Coley's toxins is a

destruction of sarcoma cells by the high temperature which is pro-

duced in the so-called "reactions." That when no temperature is

produced w^e are sure to get no results in the sarcoma. The only

temporary cure that I ever saw was in a spindle-celled sarcoma of the

parotid. Recurrence followed the operation which was apparently

cured by Coley's toxin. In three years the patient had a return with

an involvement of all the glands of the neck. These enlarged glands

again disappeared after an attack of typhoid fever. Three years later

the woman died of general sarcomatosis.

Dr. L. L. McArthur, Chicago.

I wish to emphasize two points, the first one being that Buthn, seven

years ago at Brussels, brought out so beautifully his unusual ex-

perience with carcinoma of the tongue. He reported two series of

carcinoma of the tongue, one series of 98 cases operated on in one

stage, taking out the glands of the neck and tongue, and the other

series 102 cases, operated in two stages, his emphasis being laid on the

fact that far less mortality came from doing the mouth operation

first and leaving behind the glands of the neck for the second stage

rather than as Dr. Ashhurst suggests of removing the glands of the

neck at the first operation. Butlin had a larger experience than any

other living man on carcinoma of the tongue and found his results

wonderfully improved by doing the operation in two stages as men-

tioned. I want to compliment Dr. Ashhurst on the incision which

he has just called our attention to, and to say that I have gradually

drifted into that and have a case in the hospital at present with
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just that incision for the purpose of approaching a carcinoma of the

tongue. The cosmetic and end results are better with this approach

than with any other. I had the privilege of presenting to the Clinical

Society a winter ago in Chicago a series of seven cases of carcinoma

of the tongue operated by the Ashhurst incision in w^hich both the

cosmetic result and final cure ranged from eighteen months to six years.

Dr. James E. Thompson, Galveston.

I wish to say one or two things concerning Dr. Ashhurst's paper.

I have had some pleasant and some lugubrious experiences in cancer

of the tongue and have learned some important facts. I do not think

it very wise in cancer of the tongue to take out glands on one side

of the neck only. Sooner or later recurrence will make its appearance

on the other side. This misfortune has happened to me. Secondly, as

regards the method of excision of the tongue itself. It matters little

how you take it out, from above or from below, so long as you take

it out with every bit of muscular tissue which is likely to be affected

;

but I think it is a bad practice to go in under the jaw, and take out

all the glands, and afterward take the tongue out from above,

unless one can remove the hyoglossus and genio-hyoglossus down to

their insertions, because there will be direct spread along these muscles.

Further, we have accessory glandular nodules which lie along the

lingual vein, which may be affected at the same time.

Unfortunately, my experience has been an unhappy one in these

respects. I have seen recurrence on the opposite side of the neck

after a very clean unilateral operation on both tongue and gland.

I have also seen recurrence in the stumps of the genio-hyoglossi and

hyoglossi muscles, after a very clean operation on the neck, followed

by an intrabuccal operation on the tongue.

Dr. George W. Crile, Cleveland.

In earlier experience in operations for cancer in the mouth and

uterus I found that I produced an immediate implantation of cancer

cells in the field of operation with the patient made worse rather

than better.' Since than I have destroyed the surface of the cancer

by the cautery one day before operation. Secondly, I found,

that in cancer in the mouth, when the disease involves the mucous
membranes, my results have been better when by means of a slow

and deep cauterization the bone was devitalized and sloughed away.

One point in Dr. Ashhurst's paper struck me as important. In

small cancers of the tongue I have seen metastasis appear not under

the jaw, but low in the neck at the level of the omohyoid muscle

and therefore I always remove that chain of glands.
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Dr. John B. Murphy, Chicago.

I have been extremely pessimistic about cancer from a surgical

standpoint and have taken up a line of investigation, approaching

the cancer problem not from the operating room but from the dead

house. I have been very greatly surprised at the results. I can see a

gleam of hope for the first time, and we will hope for better results

by well-calculated operations in the future. We have analyzed the

autopsies made in many of the celebrated scientific necropsy theatres

where especial attention was paid to examination for metastasis in

the nodes and distant tissues of cadavers where the patient died a

cancer death. We have studied 10,315 such cases. We have found

carcinoma metastases in the lymph nodes more commonly than in

any other location. Second, that in the carcinomata above the

clavicle, the lung and pleura are the most common sites of metastasis

next to the lymph nodes, no matter where the cancer is located. Third,

in carcinoma below the clavicle the second place of frequency, next

to the lymph nodes, is the liver. That in cancers of the breast all but

3 per cent, have metastases some place in the body at the time of

necropsy. That cancer of the breast gives the most frequent secondary

deposits and only a small percentage remained local. In cancer of

the cecum, 44 per cent, were still local when the patient appeared at the

necropsy table, as far as it was possible to determine. Finally, that

the average in cancers of all kinds and in all parts of the body that

appeared on the necropsy table, 19.7 per cent, had no demonstrable

metastases in any place, not even in the lymph nodes. If at the

dead house, with most careful examination, 19.7 per cent, had no

demonstrable metastases, then we may well ask how many cases

can be saved by operation months, and even years before the dead

house stage of the disease.

Cancers of the mouth metastasize extremely slowly; they are most

difficult to cure by local operation except by extensive operation, and

therefore if we are going to get better results it seems to me that we
are to do well-planned operations that radically remove the local

lesion rather than to trace the lesions or supposed lesions to other

positions in the body. In cancer of the uterus and cervix, 30 per

cent, of the cases were local at the autopsy, a great surprise to me.

Therefore in cancer of the uterus I have come to believe that Dr. Percy

has a very important mission and that he has given us new light.

I object to one position, i. e., that he wants only the superlative

cases; no, he should be given every case. In cancer of the uterus,

fundus and cervix combined, at the necropsy table a little less than

30 per cent, had no demonstrable metastasis in glands. It is this line

of investigation that seems to me to give us a foundation for the
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splendid results which have been attained by radical operation in

carcinoma at the Mayo Clinic and gives us hope that if we operate

extensively in loco we should have better results than we are getting

today. The extensive local removal and the neighboring node removal

with the least life risk in the procedure is the line of surgical activity

from our present lights.

Dr. Joseph C. Blooogood*, Baltimore (closing).

I have said there was nothing new in the cautery, but there are a

great many surgeons treating cancer who do not appreciate the

valuable additional weapon we have in the cautery and the importance

of learning how to use it as emphasized by Dr. Percy. Whenever

the disease can be eradicated slowly with the cautery, that is the

method, but sometimes the disease is so extensive we must cut it

out with the cautery after a certain number of local applications,

but as Dr. Percy pointed out, we must bear in mind if we use the

cautery and do not get rid of all the disease we are stimulating what

is left as we are burning. I might give as an example the first case

which led me to use the cautery. Four years ago a lawyer from

Texas came to me with cancer of the floor of the mouth between

the tongue and the lower jaw the size of a silver dollar. I told him
we had accomplished cures by block dissection, but he asked me if I

had his cancer would I be operated on, and I told him I would first

try the cautery. I had not had much experience with the cautery

but he chose this method. He was burnt eight times in three weeks

and between the burnings the glands were removed and did not show

metastasis. That w^as four years ago, and he now is perfectly well.

Whether these cases which are more extensive will be cured I do not

know. I have been very much impressed and I think we all have, and

wish to thank Dr. Ashhurst for bringing forward an operative method
that has so many advantages. You can see that it can be combined

with the cautery and it may save the lower jaw. Perhaps in some of

my cases I could have saved the lower jaw, the more extensive ones,

but we must not forget (I have gone over all the cases and we have

had 125, and I was surprised when I first went over them ten years

ago) that our only cures were our worst cases of cancer of the tongue

where we were forced to remove the lower jaw and forced to do a

block dissection with the knife without the cautery. While we were

forced to extensive operation in unfavorable cases, we were doing

the Kocher operation on favorable cases with not a single cure. The

* Dr. Bloodgood contributed to the main discussion but it was impossible

to obtain his manuscript from him for publication.
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point has been brought out that when cancer of the tongue has reached

a certam point the danger of recurrence is not in the glands but in the

floor of the mouth. How can we get this out and save the jaw? That
is the problem. Can we do it by combining the cautery and operation?

We have on three occasions done the complete dissection from parotid

to parotid of the glands of the neck in cancer of the tongue and serial

sections have needed no demonstration, and there have been re-

currences on one or both sides in the region of the internal jugular

vein. One other point: the dissection sufficient for cancer of the

lip and for glands of the neck, is not sufficient for cancer of the tongue.

You cannot base your results on dissections of the neck in which

the glands are not involved, only on those in which the glands are

involved. I believe for cancer of the tongue dissection of the neck

must follow along the lines emphasized by Crile, to the sternomastoid

and internal jugular vein, at least on one side. These glands in block

dissection are to be removed.



A REVIEW OF THE LITERATURE OF FRACTURES

By THOMAS W. HUNTINGTON, M.D.
SAN FRANCISCO

The task assigned to me has proven most difficult from the

purely statistical stand-point.

With few exceptions, surgeons have neglected to perfect their

records upon the following essential points, viz. : exact descrip-

tion of initial lesion; period of hospital residence; time interval

between injury and resumption of work; degree of permanent

deformity and loss of function.

As a rule, favorite methods of treatment have found justifi-

cation when union has taken place and the patient has been

discharged. Later and most essential details are rarely avail-

able. I am of the opinion that the real merit of various methods

and policies must await final adjudication, until a very large

number of fractures have been observed for a period of from one

to three years. This will involve an outlay of time and effort

as will rarely be incurred by individuals, and such investigation

can only be efficiently carried out by social service organizations

which command the time of men specially qualified for critical

analysis.

Furthermore, we are confronted by this vital consideration,

that in each individual fracture, its mechanism and primary

status are widely variable factors as inffiiencing end results, or

determining the value of a particular method of treatment. The

designation ''fracture of the humerus," ''forearm," "femur," or

*'leg," in the tabulation of a series of fractures is vague and

indeterminate, in the absence of full details as to the peculiar

features of each fracture.
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Similar comment applies to the classification ''open," ^'closed,"

*' comminuted," and "joint fracture," and deductions from indis-

criminate classification are inherently misleading and of little

scientific value.

"All surgeons," says John B. Walker,^ "must admit the

necessity of collecting data for future guidance in giving the best

prognosis and treatment. But it is possible to make this material

of value only by carefully classifying and correctly collecting

large numbers of cases, so that we can find the normal average

duration of disability which is our best guide for treatment in

a given type of case. In our previous attempts to do this, we
have become more and more dissatisfied with present statistics,

for our judgment tells us that the majority of statistics are

incorrect."

Dr. Chas. G. Levison, of San Francisco, in a personal commun-
ication says: "After going over my fracture histories I am
unable satisfactorily to furnish data as to hospital residence,

period of convalescence and degree of impaired function. This

is usual in hospitals which have not developed the social service

system."

Since the foregoing was written. Dr. Harold Brunn, of San

Francisco, in a personal communication, makes the following

confirmatory comment: "I have attempted to follow your

scheme in the analysis of a series of 63 fractures occurring in the

City and County Hospital of San Francisco, and I find this to

be impossible without giving an erroneous impression of our

statistics, for the following reasons:

"First, histories are frequently incomplete, and essential

data are wanting. Second, the class of cases we have dealt

with are frequently old and arthritic, or suffering from a com-

pHcation of diseases. Third, our patients, usually, are without

means or refuge, and their hospital residence is prolonged unduly

and measured by their ability to perform manual labor after

dismissal.

"I feel, also, that every fracture, even of the same part,

varies so much in character, that conclusions of value cannot

be deduced."
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It is an aphorism that nearly every fracture embodies a

potential loss of function and deformity. Consequently, it is

fundamental that analyses of end results, as related to types

of fracture or special methods of treatment, must reckon not only

with the bone or bones involved, but with the peculiar mechanism

of small groups of each type. This involves a study of the

following collateral data:

1. The personal equation of the patient; age, social and

physical condition.

2. The bone lesion, whether single or multiple, relation to

joint structures, direction of fracture hues, and coexisting

comminutions.

3. Trauma of soft parts, skin muscles, bloodvessels and nerve

trunks.

4. The special method used and, in operative cases, the fixa-

tion material employed.

For the above reasons, after referring to various phases of

fracture treatment as set forth by leading authorities, I shall

briefly review the work upon which opinions are predicated.

Revival of interest in this department of surgery, in recent

years, has led to a keen appreciation of the tremendous impor-

tance of the subject. Surgeons realize that conventional methods

of whatever type do not satisfy the exactions of the patient

or the courts. Each step in the development of the subject has

suggested new and interesting problems in the associated sciences,

biology, mechanics, economics, and sociology. Each of these

interests has challenged consideration, and each has stimulated

human endeavor.

Mankind has learned to think in similar terms, and has arrived

at a finer sense of proportion. Precision has become the genius

of performance, and values are expressed not in vague generali-

ties, but in equations. Indifferent and arbitrary standards are

no longer accepted as a yardstick, nor do they serve as a refuge.

''Bony union," once the surgeon's shibboleth in the presence

of obvious defects, such as discomfort, lowered efficiency or

loss of function, is no longer an achievement. Briefly, clinical

and sociological results must be closely correlated.



7l8 HUNTINGTON: THE LITERATURE OF FRACTURES

The Bloodless Method in Fracture Treatment. Con>

servatism, in this relation, has many earnest advocates in

England and continental Europe, and orthopedic specialists^

generally, adhere closely to this plan.

It finds its most conspicuous exponents in Robert Jones,^

Bardenheuer,^ and Lucas-Championniere,^ but all agree that

open operation, in selected cases, is imperative.

Robert Jones is strongly of the opinion that conservative

technic, as followed in the past, should be radically revised

with a marked improvement in end results. He challenges the

non-operative results as shown by the British Medical Associa-

tion Commission, and dwells upon the fact that the frequent

occurrence of mal-union, non-union, and deformities is without

warrant or apology.

Referring to a statement in the British Medical Association

report, that operative treatment of fractures is in its infancy,,

while conservative methods are well established, he rejoins

sharply, that no method is to be regarded as ''well established.'^

Until end results are uniformly ideal, all methods must be

subject to close scrutiny and final revision.

He believes that most surgeons err in sparing traction, or

in employing it intermittently; and insists upon long-con-

tinued, uninterrupted pulley traction which alone is mechan-

ically efficient. He refers to a case of fracture of the femur of

four months' standing, with three inches overlapping, which

was fully corrected by this procedure. He states, further, that

reduction quite incomplete during primary anesthesia may
easily become complete within forty-eight hours under traction.

In certain cases delayed union is inevitable, but these are

not to be classified as ''ununited fractures."

Lucas-Championniere,^ 1895, advocated conservatism and

relies upon mobilization and massage, as essential to success.

He sets forth the following postulates

:

1. A certain amount of mobility conduces to repair.

2. Absolute fixation is often disastrous, because of consequent

atrophy of joint structures, tendons and muscles.
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3. The more promptly resort is had to movement and mas-

sage, the more rapid will be repair.

Encircling splints or bandages are condemned. The signifi-

cance of moderate shortening, as related to ultimate function,

is minimized, and in fractures involving joints, he pays more

attention to function than to appearances.

I am of the opinion that this comment should be challenged,

for, in my experience, good functional results in joint fractures

are in direct ratio to anatomical reposition, which means normal

contour.

It is not strange that the teaching of Lucas-Championniere

has found few followers among American surgeons, who in the

main believe that perfect anatomical and functional conditions

are interdependent.

Hackenbusch^ is unreserved in his commendation of Lucas-

Championniere's method, though with definite modifications.

He applies plaster-of-Paris circular bandages. Later, the splint

is divided at seat of fracture, and by means of an external mech-

anism, traction is exerted forcibly and continuously. The

patient is then allowed freedom of movement. He deplores

the effect of bed-life upon the patient, during treatment.

P. Watson^ (Edinburgh) approves of the ambulatory, mas-

sage method, but makes no reference to fractures of the femur.

His results, as shown by radiograms, are to be commended,

and loss of time compares favorably with cases treated by other

methods.

Surgeons are generally familiar with the Bardenheuer method

by the appHcation of multiple traction. He calls special atten-

tion to the difficulties that are encountered in dealing with

ankle-joint fractures, and adds that there is no joint fracture

in which faulty treatment is so severely avenged. Referring

to his results, covering a period of five years, he quotes two

of his assistants to the end that Bardenheuer's results in lower

leg fractures are ideal and fabulous.

To this he appends the statement that his results since the

above report was made are equally good. He insists that his
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method is simple and easily acquired, but admits that it involves

great painstaking, and can be best carried out in hospitals. He
suggests, very wisely, that every hospital should maintain a

fracture department under the care of trained specialists.

E. Lexer,^ heartily in sympathy with Bardenheuer, resents

the modern tendency to frequent operation, beheving that cases

requiring operation will always remain limited in number. He
adheres to no special method, but deals with each individual

fracture as a separate entity. He warns against long-continued

splint life as affecting future function.

F. Steinmann,^ in 1907, devised his method of direct traction

by passing a nail through the distal fragment, to the protrud-

ing ends of which he attaches a stirrup by which a cord and

pulley are enabled to develop traction at any angle or level.

The advantages of this appliance over adhesive plaster are

obvious, particularly in fat subjects or when the fracture is near

the distal end of the bone, as in the lower leg or ankle-joint.

The danger of infection is its one fault, but with ordinary pre-

cautions this is not a serious obstacle.

P. Ewald^ and George Woolsey,^° advocates of conservatism,

have frequent resort to the Steinmann traction method and

regard it as an invaluable accession to surgical technic.

Without doubt, much is yet to be learned concerning the

conservative treatment of recent fractures. Past results have

shown by far too many failures and in no sense furnish a criter-

ion in the setting up of present-day standards. Moreover, we

must not ignore the fact that purely mechanical methods require

a measure of enthusiasm, ingenuity, and special training, which

are beyond the capabiUties of the average surgeon. Time

exactions upon patient and attendants are also a formidable

consideration, and in many cases will determine the selection

of other than the bloodless method.

The exponents of conservatism seem to ignore one very im-

portant consideration, viz., that, in doubtful cases, where early

efforts at reposition are ineffectual, there will remain a doubt

as to the ultimate loss of function and earning power thereby

entailed until many weeks or months have elapsed.
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If, as will happen with greater or less frequency, the result

proves unsatisfactory, a proposal to revise the work by a

secondary operation will uniformly be accepted by the patient

with hesitation, if not resentment.

Operative Treatment. The open method, with its assur-

ance of immediate, accurate reposition of fragments and ulti-

mate restitution of function, appeals strongly to most surgeons

who are in the habit of associating ideal restoration with the

best possible functional results.

Despite the analytical investigation of fracture treatment, as

recorded in the tremendous volume of literature which has

accumulated in the past decade, it is still a fact that choice of

method conforms to no fixed law.

While conservatism, as taught by those who are its masters,

meets present-day requirements in a vast majority of cases,

operative treatment is imperative in an ever-varying minority.

Collateral conditions, personal preference and experience will

ever be responsible for the wide discrepancies in individual prac-

tice of extremists, as illustrated by Bardenheuer on the one

hand, and Lane on the other. In the final analysis, true con-

servatism finds expression in the nearest approach to ideal end

results, and this consideration must, in the long run, determine

action.

It is fundamental that repeated efforts at bloodless reduction,

under the most favorable conditions, must be made before con-

servatism is abandoned. Good alignment and minimum dis-

placement meet ordinary requirements. Over-riding of frag-

ments, spiral displacements, and interferences will certainly

prove a serious obstacle to permanent reduction and a menace

to future efficiency.

The propriety of operative treatment of fractures was sug-

gested by E. S. Cooper, ^^ of San Francisco, in 1861, when he

anticipated Sir Joseph Lister and successfully opened the knee-

joint and wired a fracture of the patella, relying upon alcohol

as a wound dressing. He also removed a floating cartilage from

the knee-joint in 1859. Cooper, however, was regarded as a

Am Surg 46
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dreamer, and his work remained in obscurity until Lister,'- in

1 87 1, announced that, with immunity from infection then

attainable, the knee-joint could be opened in the presence of

patellar fractures with almost absolute safety.

It is interesting to note that, prior to this date, 1870, Lister

successfully treated an old fracture of the ulna and dislocation

of head of radius. Through his teaching, the open treatment

of patellar fractures came to be regarded as an accredited pro-

cedure. It seems strange that, with the precedent thereby

established, the open treatment of recent fractures of long bones

did not at once attract serious attention. Resort to this method

was had sporadically until early in the last decade of the last

century, when it became more general.

About twenty years ago W. Arbuthnot Lane became an

earnest advocate of the operative treatment of fractures, and

by him the method became popularized. His use of metal

fixation material has been followed by a large number of sur-

geons throughout the world, until the Lane plate has become

a household word in most hospitals. Gradually, however, it

has been discovered that the use of foreign material in large

volume, as advocated by Lane and his followers, is not without

serious disadvantages, and it is to be regarded as fundamental

that the smallest possible amount of such material gives greatest

assurance of ultimate success. It is proven beyond doubt that

the presence of metal plates and screws exerts a deterrent effect

upon bone repair. The following case admirably illustrates this

point

:

So recently as June 3, 191 5, a patient presented himself at my
office, with the following history: A healthy man, aged thirty-

five years, six months previously had sustained a fracture below

the middle of the tibia and fibula. Ten days later, the fragments

being irreducible, a competent surgeon operated and fixed the

fragments with a Lane plate nearly four inches long, which

required four screws. The wound healed promptly and the

patient, after remaining in the hospital for two months, was

discharged with an apparently perfect result. Union, however,
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was not solid. Gradually there developed an anteroposterior

angulation, with manifest pseudarthrosis. I at once referred

the patient back to his surgeon with the suggestion that he

remove the plate, correct the deformity, and await results. It

seems probable that further operative interference will be

necessary before good union is secured.

Before this Association, in 1897, Joseph Ransohoff^^ presented

a paper upon the operative treatment of recent fractures, and

reported 7 successful cases. He stated his opinion as follows:

''Except in the simplest variety of fractures, we share with

our predecessors the anxieties that attend incomplete reduction,

deformity, shortening, and loss of function." He expressed

implicit faith in the legitimacy of the open method, but cautioned

against indiscriminate resort to it.

Campiche,^^ of San Francisco, maintains that ''open opera-

tions on recent closed fractures, as they are done to-day

—

wholesale and indiscriminately—are unnecessary in most cases,"

and adds, "that conservatism wiU succeed in 90 per cent, of

cases."

Of 2100 fractures of all types, treated at Roosevelt Hospital,

in two years, Darrach^^ found that 104, or 5 per cent., required

open operation. His operative results in recent fractures were

ideal in 71 per cent.; fair in 21 per cent.; bad in 8 per cent.

His results in old fractures were good or ideal in 30 per cent.;

fair in 47 per cent.; bad in 23 per cent.

In 21 of 56 recent cases he employed no fixation appliances,

depending solely upon readjustment and interlocking. In 17

cases, he used simply catgut suture. Foreign material was used

in but 18 cases. For the maintenance of alignment, he relies

wholly upon external spHnts.

F. J. Cotton^^ beUeves that a large percentage of fractures

cannot be reduced and held in place without operation. He
expresses the further opinion that one-half of the fractures of

the femur and one-fourth of those of the humerus will be sub-

jected to operation in the near future.

Surgeons, generally, are not in accord with the opinion of
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Robert Jones, who opposes operative interference in fractures

of both bones of the forearm at or near the middle.

When it is considered that the muscular thrust upon the four

fragments involved in this fracture forms a serious obstacle to
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permanent reduction, the propriety of operation requires little

to be said in justification.

W. I. Terry, of San Francisco, in a personal communication,

states that his operative results in fractures, generally, are

superior to his non-operative, both as to time loss and restoration

of function. He operates under the stipulation that fixation

material may be removed after union is secured. He also states

that, in compound fractures, direct fixation lessens the period of

disability.

In an exhaustive article upon "Fracture of the Capitellum,"

J. H. Jopson^^ reports i case which yielded a good result by

open operation. He refers to 9 cases studied by Carlton P.

FHnt, 6 of which were subjected to operation. Two of the 6

were compound and required partial resection. In 3 cases, the

fragment was removed; end result not given. The sixth case

was treated (by Stimson) by suturing the fragment in place

with good result.

Reviewing a large number of cases treated conservatively,

he finds that the end results were uniformly unsatisfactory.

Royal Whitman^^ reports 5 cases of fracture of the neck of

the femur treated by the operative method without mechanical

fixation. He operates by the anterior route, freshens the ends

of fragments, and places the patient in a plaster spica with

abduction. His results were excellent in each case.

Sherman and Tait,^^ of San Francisco, approve of the open

method by the transarticular route in certain joint fractures.

Their position finds ample support in the fact that the open

method for fractures of the patella is highly accredited.

Stillman, of San Francisco, in a personal communication,

accords to the foregoing for shoulder, elbow, and ankle fractures.

Through the kindness of Dr. Emmet Rixford, of San Fran-

cisco, I have recently seen a case in which there was a transverse

fracture at the neck of the radius. The upper end of the shaft

was displaced forward. The head of the radius was turned out

of the orbicular ligament, at right angles to its normal position,

the articular surface pointing outward.
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A few days later Dr. Rixford opened the elbow by a lateral

incision over the capitellum and head of radius. The head of

the radius was turned into place under the orbicular ligament,

thereby securing accurate reposition without bone suture. There

was perfect wound healing.

Five weeks later the contour of the elbow was normal, and

there was promise of resumption of normal function in the

joint.

Dr. Rixford makes a valuable comment regarding joint

fractures, which fully explains certain features connected with

these injuries.

He says, in a personal communication: ''In joint fractures,

if only epiphyseal bone is involved, there is little resultant callus.

This is illustrated in fractures of short bones. If diaphyseal bone

is involved, a greater amount of callus is produced, and becomes

a menace to joint function and may result in ankylosis."

J. Hogarth Pringle,^'^ in a most interesting review of 230

cases of open fractures of long bones, at the Glasgow Royal

Infirmary, makes the following observation. All of the 230 cases

were treated by the open method. There were 207 males and

23 females. The age distribution was as follows: First decade,

11; second, 38; third, 52; fourth, 47; fifth, 43; sixth, 24;

seventh, 13; eighth and ninth, 2.

Anatomical classification. Immediate amputation.

Upper arm . . 39 20 or 51 .2 per cent.

Forearm . . 31 9 or 29.0 "

Femur ... 21 4 or 19.0 "

Leg . . . .139 33 or 23.7

He calls especial attention to the seriousness of upper arm

lesions, 51 per cent, of which required immediate amputation.

There was an attempt to save the Hmb in 159 cases. Direct

fixation was used in 112 cases, with 9 deaths from various causes;

and 7 secondary amputations. The balance recovered with a

useful limb.

The average hospital residence was 62 days; the longest

period, 200 days.
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He advises thorough primary cleansing of the wound and

enlarging the skin wound, when necessary, and removing loose

fragments.

E. W. H. Groves,^^ writing upon the subject of compound and

comminuted fractures, quotes Lane and Lambotte as opposed

to operative interference; emphasizes the dangers from infec-

tion; advises extreme gentleness and minimum of interference.

In selected cases, he uses an apparatus similar to that of Lambotte

which depends, for fixation, upon external bars.

J. B. Murphy has, many times, and in unmeasured terms, con-

demned meddlesome interference in open fractures, and there

seems to be a general consensus of opinion, on the part of sur-

geons of large experience, to the end that it is better to await

the permanent closure of the external wound before resorting

to radical corrective measures.

Recalling the fact that open fractures, like all lacerated

wounds are ah initio the seat of infections, it is obviously hazard-

ous to adopt any measure which will almost inevitably result

in spreading infection.

With the free use of iodine, externally, and upon wound

margins, we may reasonably hope that, in many cases, wound

repair will progress rapidly, with the assurance of an early

establishm.ent of asepticity at the seat of fracture.

A signal advance in this field, during the past five years, is

found in the use of the bone transplant, both in fresh and old

fractures. After careful experimentation, the autogenous trans-

plant has arrived at general acceptability, and it has been clearly

demonstrated that the autogenous graft becomes a living entity

in its new location. On the other hand, bone from a lower animal

presents all of the objections urged against metal or other foreign

bodies. Two methods of application have been advocated; first,

the mortizing of the transplant into the cortex of the bone;

second, the placing of it within the medullary cavity.

Several instances of delayed union and of refracture, follow-

ing the latter method, tend to discredit this procedure, on the

ground that the medulla does not afford a proper habitat for
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the transplant, which consequently tends definitely to inhibit

firm union.

According to Edouard Streissler,^^ Wilms recommended the

use of bone grafts for recent fractures of the forearm, in 1909.

Lexer, in 1908, suggested the use of the bone peg in the treat-

ment of fractures of the femoral neck.

Regarding the importance of retained periosteum, in bone

grafts, opinions vary greatly. C. A. McWilliams,^^ experiment-

ing on dogs, insists that the periosteum should be retained, on

the ground that it renders the transplant more permeable to

bloodvessels, whereby its viability is assured. He thinks that

Murphy overlooks real value of this step. He reports 87 per

cent, of successes where the periosteum was retained, and only

48 per cent, of successes where the periosteum was removed.

I have found that the periosteum of the graft may be preserved

in situ, during operation, by wrapping the fragment closely with

zero catgut. Before closing the wound, the strands of gut are

divided and removed or cut short.

A. P. C. Ashhurst^^ suggests that the periosteum is chiefly valu-

able in protecting the graft from ultimate absorption. In the

treatment of fractures of the femoral neck, he employs anterior

incision through the capsule, refreshens the ends of fragments,

and then drives a bone peg through the trochanter into the head

of the bone. He reports one case with a fairly good result, but

eight months later there was slight coxa vara, due to lack of

precautions on the part of the patient.

J. B. Conant,^^ reviewing results attending fractures of the

femoral neck, with reference to end results, concludes that

they may be greatly improved by open operation and fixation

of fragments with bone or nail.

E. F. Robinson-6 reports 5 cases of ununited fractures and

states that there was union at the end of four, six, ten, eight

and seven weeks respectively.

F. H. Albee27 calls attention to the manifest advantage of

the inlay spHnt, as contrasted with the intramedullary graft.

He states that the bone graft is a trustworthy surgical agent,
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and has employed it with uniform success in over 350 cases.

He states that, even in the presence of a mild infection, the auto-

genous splint will survive. He contends that the bone graft

should retain all its elements—periosteum, bone and marrow

—

and has wholly discarded the use of metal in any form. He
employs this method in both recent and old cases.

G. Freiherr von Saar,^^ in a paper upon the treatment of

supracondylar fractures of the humerus, says that while many
of these fractures, and especially those in young subjects, are

amenable to conservative treatment, a considerable proportion

in adults present insuperable difhculties and are best treated

by the operative method. He proceeds by freely opening the

joint and replacing the fragments. In those cases where the

bone transplant is applicable, he does not hesitate to use it, and

finds that frequently, the detached portions of bone can be

accurately replaced and the joint structure thereby made to

resume normal conditions. He reports 6 complicated cases of

this sort, occurring at the Innsbrucker Clinic, during the past

two years with excellent results.

In compound fractures, he advocates waiting until the external

wound has healed before interference is undertaken. He refers

to the work of Perthes who implanted, upon the lower end of

the fragment, cartilage from the joint to secure later function.

He insists upon long and patient orthopedic after-treatment in

all his cases.

W. M. Brickner^^ is an ardent advocate of autoplastic bone

grafting in the presence of non-union. He reports 2 cases of

non-union following the use of metal plates. Both were success-

fully treated by bone grafts. He relies upon external splinting

for alignment, insisting that no plate or bone suture can be

relied upon to perform this ofhce.

His conclusions are: First, that metal plates often cause

delayed or non-union; second, that the bone graft stimulates

osteogenesis; third, there is gradually a fusion of the graft, but

not complete absorption.

M. S. Henderson,3o with a large experience, coincides with the
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views of McWilliams and retains normal periosteum. He reports

9 cases of fracture treated by autogenous transplant; 3 of which

were originally compound fractures. In preparation of his

graft, he uses a circular saw, and by preference uses the sliding

method, thereby he takes the transplant from the fragments.

I wish to report 2 cases of old fracture of the femur of long

standing non-union. The first was previously plated twice, and

the second once. In the first case, a bone insert from the tibia

succeeded perfectly. In the second case, I used an intramedul-

lary splint, taking a segment of the entire fibula, without perios-

teum, for this purpose. In the presence of a slight infection, the

transplant remained in situ until good union was established

after a period of seventeen weeks. At that time, owing to a

persistent sinus, I removed the transplant and the case was

permanently cured. The resultant function in neither was

ideal, but the best that could be secured under the circumstances.

A third case was that of an old ununited fracture of the

humerus, treated by intramedullary transplant. This was an

utter failure, though ultimate union, with good function, was

secured by wiring.

These cases well illustrate the value of the implant as opposed

to the intramedullary splint.

C. F. Walters^^ comments upon the use of the intramedullary

bone peg as against the usual metal plate. He reports 4 cases

with varying results and concludes that this method, in its

present form, is unsatisfactory and inferior to bone transplant.

A comprehensive survey of the Hterature of fractures, cover-

ing the past ten years, has led me to the following conclusions:

1. The public demands, and is entitled to, better results from

fracture treatment than have hitherto been obtained.

2. That from 80 to 90 per cent, of long-bone fractures can be

successfully treated by the closed method.

3. That conservative treatment exacts a high degree of skill

and close attention to details.

4. That resort to the open method is of too frequent occur-

rence.
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5. That the least possible amount of foreign fixation material

should be the rule.

6. That steel plates in the treatment of fractures are a menace

from the stand-point of permanency.

7. That the bone implant is the fixation material of choice.

8. That intramedullary splints are inferior to the autogenous

bone implant.

Q. That fixation material of whatever type is not to be relied

upon for maintenance of alignment.

10. That cases of non-union and faulty union which come to

secondary operation indicate indifferent methods of primary

treatment.

11. Operative treatment of compound fractures should be

^'ithheld until the external wound healing is perfected.

12. Many joint fractures can only be treated successfully by

the open method.

13. That normal contour and good function are closely

Telated in end results of all fractures.
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RESECTION OF THE CARDIA FOR CARCINOMA

By willy MEYER, M.D.
NEW YORK

Before starting my remarks on the resection of the cardia

for carcinoma I almost feel like apologizing for writing this paper

on the basis of two operations, the outcome in both of which

was fatal. However, I am so absolutely convinced not only of

the technical possibility of the work in all its varieties, but also

of the possibility of a more frequently successful issue than has

hitherto been obtained, that I venture to submit my experience

to you.

It is a well-known fact that the esophagus has four places of

stricture, physiologically:

1. Near its very beginning, behind the cricoid cartilage at

the neck.

2. Behind the bifurcation of the trachea.

3. At the hiatus esophagus of the diaphragm.

4. At the cardia.

As in other portions of the gastro-intestinal tract, it is for

the very places of physiological stricture that cancer seems to

have a predilection. No doubt the manifold lesions to which

these spots are continuously subjected by the ever-recurring

descent of the chewed food, favor its development in patients

cancerously inclined.

To differentiate cancer of the esophageal hiatus from that of

the cardia may be correct from a pathologic point of view;

clinically it is not so. v. Hacker pointed this out years ago and

proposed combining the two types under one head.
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Expressed in percentage and round figures the frequency of

cancer of the esophagus with reference to location is as follows:

neck, lo per cent.; bifurcation, 40 per cent.; hiatus, 27.5 per

cent.; cardia, 22.1 per cent.; or, the latter two combined and

grouped under the common head of '^ cancer of the cardia,"

almost 50 per cent., one-half of the cases. If we add to these the

malignant tumors that grow at the lesser curvature, near the

cardia, and clearly belong to this group, at least from an operative

point of view, it will become evident that cancer of the cardia

is not a particularly rare disease. And cancer of the esophagus

takes the fifth place in the table of frequency of all carcinomas.

Within the last decade cancer of the cardia, with other malig-

nant esophageal strictures, has passed within the scope of opera-

tive surgery. Attempts at its resection have often been made.

The first successful case dates back seven years.

A perusal of the literature shows that so far five cases have

made an operative recovery. Every one of them was treated

by a different plan of operation.

Case i.—Voelcker of Heidelberg, in 1908,^ operated on a

female, aged sixty-two years, entirely by way of the abdomen.

With the help of an oblique incision from the ensiform process

to the axillary line and division of the seventh cartilage near the

sternum, free access was gained to the seat of the trouble. He
was so fortunate as to find the cardia descended and the normal

esophagus running for 2 cm. within the abdomen, proximal to

the malignant stricture. After having mobilized the esophagus-

at the diaphragm he could pull the tumor down for another 4 cm.

Thus it proved feasible to work within the abdomen through-

out. He resected the tumor and united the divided ends of the

esophagus and the stomach by Billroth's method No. i (Fig. i).

Gastrostomy was added and the region of the operative field

tamponed. There, was some leakage at the anastomosis for four

weeks, during which time the patient was nourished through the

gastric fistula. Then union became perfect. The fistula closed

at the end of the seventh week, when the patient left the hospital.

^ Verhandlungen der Dciitschen Gesellschaft f. Chir., 1908, i, 126,
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A week thereafter she was able to swallow any kind of food and

had greatly improved in general health.

Voelcker operated upon two other patients for the same trouble.

Both died. In one the adherent spleen had to be excised;

Murphy's button was used for the anastomosis; leakage on eighth

day; death on twenty-fourth day after operation.

In the other case the cardiac tumor was pulled through an

incision in the posterior wall of the stomach after gastrotomy;

Fig. I.—First successful case of resection of the cardia for carcinoma.

(Voelcker, Heidelberg, 1908. Diagram drawn by writer.) Removal of tumor

entirely from below, through the abdomen. Immediate end-to-end union by

Billroth's method No. i. Tamponade; temporary leakage; recovery.

mucosa sutured from within, seromuscular from w thout, the

tumor being gradually cut off. The various steps could be

nicely and exactly carried out; death twenty-four hours later.

Autopsy showed chronic granular nephritis.

Case II.—The second successful case was reported by

Kuemmel, O' Hamburg, and operated in 1910.^ He, too,

worked entirely by way of the abdomen, under venous ether

' Verhandlungen d. Deutschen Gesellschaft f. Chir., 1910, i, 96.
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anesthesia. After mobilization of the tumor within the dia-

phragm, he could pull the esophagus down for a distance of 10 to

12 cm. (!). Direct union appeared possible. Murphy's button

was introduced, but its halves could not be closed. There was

too much tension. Button removed. In this emergency the

only way out of the dilemma was to tie a rubber tube into the

esophagus, letting the other end of the tube pass out of the

abdominal wound. Part of the hole in the stomach was used

for gastrostomy (Fig. 2, diagrammatic). Tamponade. Gradual

-O^
Fig. 2.—Second successful case of resection of the cardia for carcinoma.

(Kuemmell, Hamburg, 1910. Diagram drawn by writer.) In this case, too,

the operation could be done entirely within the abdomen; pleural sacs were

not interfered with, as cardia, after being loosened, could be pulled down for

a distance of 10 to 12 cm. Immediate union impossible, as distance between

resected parts was too long; tube tied in esophagus; gastrostomy; subdiaphrag-

matic tamponade; later T-tube; gradual closure.

contraction of the wound, bringing the two openings closer and

closer; introduction of a rubber T-tube, with which patient was

able to swallow (Fig. 2). The T-end was to be used in case any

difficulty in direct swallowing should arise; it did not come into

use. At the time of the report, ten weeks after the operation,

a small fistula still had to close up; the patient had greatly

improved.

In another case, done by Kuemmel a few years before, also

with Murphy's button, leakage caused peritonitis and death.
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It seems to me that Voelcker's and Kuemmel's experiences must

be looked upon as rather exceptional. We certainly shall not

be able, in the average case, to pull the esophagus and cardia

down into the abdomen for a sufficient distance to enable us to

do the entire resection within the abdominal cavity, because the

lower portion of the esophagus will usually be found more or

less involved in the disease.^ The healthy portion of the esopha-

gus above the upper end of the tumor can then not be reached

from below with sufficient ease to insure good surgery.

It is in these cases that abdominal and thoracic surgery join

hands. Not infrequently one or both pleural cavities will have

to be opened. We must therefore be prepared, and make the

necessary arrangements to overcome the dangers of an acute

pneumothorax. Any one of the three principal methods of avoid-

ing it by means of differential pressure can be used, most con-

veniently intratracheal insufflat'on.

Referring to the experience of Voelcker and Kuemmel with

the Murphy button in their attempt at immediate union between

esophagus and stomach, one can well understand how this

otherwise useful button should fail in these cases for the reason

that the esophageal muscularis has no serous cover. Tiegel's

button satisfactorily answers the requirements, as it was designed

for this particular class of cases. After approximation, the field

of operation is invaginated into the stomach.

Case III.—Sauerbruch made use of this device in a case of

circumscribed malignant infiltration of the cardia.^ He worked

through the thorax and, after excision of the tumor and suture

1 Nunberg, of Navarro's Clinic at Genoa, recently published an article

(Beitr. f. klin. Chir., Bd. 95, Hft. 3, March, 1915) in which he points out

the erroneousness of the belief held by some, that we can pull down the

esophagus for a distance into the abdomen in the presence of a tumor at its

entrance into the stomach. He believes that without loosening the esophageal

adhesions farther up in the posterior mediastinum, downward traction will

prove ineffectual, and that the upward displacement of the diaphragm at the

foramen esophageum (with hand or retractor) alone is responsible for better

access to the upper portion of the esophagus. Personally, I believe that Nun-
berg's views are correct in part. Further clinical observations will throw

more light on this interesting question.

2 Technik d. Thorax Chir., 1911, p. 87.

Am Surg 47



738 MEYER: RESECTION OF THE CARDIA FOR CARCINOM.\

of the stomach, could pull the latter up sufficiently into the chest

to accompHsh a good anastomosis (Fig. 3) . The patient recovered

from the operation, but contracted a right-sided pneumonia on

the fourteenth day, to which he succumbed. Autopsy showed

a perfect operative result without infection of pleura or medias-

tinum.

Fig. 3.—Third successful case of resection of the cardia for carcinoma;

operative recovery (Sauerbruch, Zurich, 1910). Transpleural operation under
differential pressure; growth loosened from above; excision of tumor; closure

of stomach; latter pulled up above diaphragm into thoracic cavity and anas-

tomosis carried out with Tiegel's button. Operative recovery; pneumonia
on fourteenth day; exitus. (Illustration from Sauerbruch and Schumacher,

Technik der Thoraxchirurgie, p. 91.)

Sauerbruch was fortunate in having a case in which, after

resection, he could transpose the stomach upward sufficiently

into the thorax to enable him to do an immediate anastomosis

without undue tension.

These cases are the exception, however; not the rule. At

the stage in which patients usually reach us at the present time

they require wide removal, so that direct union is out of the

question. Besides, during primary gastrostomy the pyloric por-

tion of the stomach is fastened to the anterior abdominal wall,
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and renders illusory any attempt at pulling the cardiac portion

up into the thorax for a safe anastomosis.

For these average cases a method has been worked out in the

course of the last years, which promises to become standardized.

This is a 2- or 3-stage operation which consists in

:

(a) Gastrostomy with careful palpation of the conditions at

and around the cardia.

(b) Excision of the tumor; at the same time construction of

a new exit for the proximal (oral) stump of the esophagus.

In weak patients and cases with extensive involvement of

the esophagus, this second stage may have to be divided once

more, so that the operation will become a 3-stage one.^

The lower end of the proximal stump may be led out laterally

in the axillary line, while the upper portion remains in situ and

undisturbed within the posterior mediastinum, or the entire proxi-

mal portion of the esophagus is removed from its normal place in

the posterior mediastinum and placed antethoracically under

the skin of the left side of the chest : partial superior esophago-

plasty.

Case IV.—J. H. Zaaijer, first assistant to the Surgical Clinic

at Leiden, Holland, reports a successful transpleural resection of

the cardia, 191 2, in which the lateral exit of the esophagus was

chosen.2

Male, aged fifty-four years; 3-stage operation.

First Stage: Exploratory laparotomy to ascertain the opera-

bility of the carcinoma; establishment of a gastric fistula (Kader).

Second Stage: Subperiosteal resection of long pieces of the

6th to 12th ribs.

Third Stage: One month later, under positive differential

pressure: incision of peritoneal and left pleural cavities; resection

of cardia; closure of stomach wound. Mobilization of proximal

esophageal portion, suturing its cut surface into parietal pleura

and skin within an axillary line incision. Fig. 4 represents con-

dition of patient twenty-two days after operation. The rubber

1 Cf. author, Centralbl. f. Chir., 1914, Nos. 2 and 32.

2 Beitr. z. klin. Chir., Ixxxiii, 2.
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tube, connecting esophageal with gastric fistula, enabled the man
to take liquid and semisolid food by mouth.

Zaaijer's excellent work and its successful outcome must

command our admiration. But to provide a lateral exit of the

oral esophageal stump does not seem to be the most desirable

procedure. The gastric fistula is usually established anteriorly

through the left rectus muscle. In the Beck-Jianu method of

gastrostomy, which includes partial inferior esophagoplasty by

Fig, 4.—Fourth successful case of resection of the cardia for carcinoma

(Zaaijer, Leiden, 1912). After gastrostomy and resection of lower ribs in

first and second stages, combined thoracotomy and abdominal section; excision

of tumor; proximal stump left in situ, its lower end brought out in axillary

line; patient well able to swallow after introduction of rubber tube. (Illus-

tration from Zaaijer's article, 1. c; rubber tube added to it by writer.)

making use of the major curvature of the stomach,^ is the opening

of the new tube that leads down into the stomach also placed

anteriorly, on the left side of the chest, at a level with the fourth

to second rib cartilage or still higher. It therefore seems but

rational to try to have the exit of the proximal esophageal stump

1 See author, Annals of Surgery, September, 1913; Jour. Amer. Med. Assn.,

January 10, 1914; Surgery, Gynecology and Obstetrics, February, 1915.
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anteriorly in the parasternal, not laterally in the axillary line.

Ach's and Torek's successful cases prove that this method,

first proposed by v. Mikulicz and Kelling, in 1904, and so splen-

didly worked out experimentally by Ach, of Munich,^ is a useful

one and deserves our most earnest attention.

Fig. 5.—Fifth case of resection of the cardia for carcinoma; operative

recovery (Ach, Munich, 19 12). The blackened part in the diagram represents

extent of tumor. Excision done from abdomen; extraction of proximal stump
of divided esophagus by special method; gastrostomy added. Eleven days

later beginning insufficiency of gastric fistula, to which patient succumbed on

seventeenth day after operation. (Illustration from Ach, Beitrage z. Oesoph.,

Chirurgie, p. 72.)

Case V.—Male, aged fifty-two years; operated upon by Ach

on June 7, 191 2, with resection of the cardia, a most important

case, marking, I believe, a mile-stone in the evolution of esophageal

resection. Ach did the whole operation, including gastrostomy,

in one sitting, in the stupendously short time of one hour and

twenty-five minutes. Fig. 5 illustrates the extent of the resected

tumor. However, the principal addition Ach has made to

esophageal surgery for carcinoma is his method of extracting the

^ Beitr. z. Oesophagus Chirurgie, Miinchen, 19 13.
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tube from the posterior mediastinum, which greatly simplifies

the transposition of the proximal stump, after resection of the

stricture in any part of the esophagus. Details of the procedure

are given below.

Some authors consider the extraction of the esophagus through

a wound at the neck a dangerous procedure, because the nourish-

ing arteries of the esophagus, which are derived directly from the

aorta, have to be torn and may give rise to secondary hemorrhage.

This has been more recently emphasized by A. Hirschman.^

However, Ach's multiple animal experiments plus three opera-

tions on the human subject, in none of which secondary hemor-

rhage occurred, seem to refute the fear expressed, and furnish

a strong argument in favor of this easy and simple extraction

method.

Rhen, Jr., advises extraction of the inner layer of the esophagus

only, leaving the muscularis in place.^ This may well be done

in a healthy dog, but how it could prove practical in the case of

a sick human being with an esophagus harboring a malignant

tumor in all its layers is hard to see.

Ach's first patient treated with extraction of the esophagus

made a splendid operative recovery, but, unfortunately, died

in consequence of leakage of the gastric fistula on the seventeenth

day after operation. Autopsy proved an ideal result of the car-

diac resection and of the esophageal transposition. Ach reports

two additional operations of this type done on men fifty and fifty-

four years old, in which the same plan was followed. Both

patients died of pneumonia, one of additional mediastinitis on

the fourth day after the operation. Both are of interest, inasmuch

as the pyloric portion of the stomach, which, after resection and

suture, had the shape of a longitudinal tube of 12 to 15 cm. in

length and somewhat more than a thumb's size, was made use of

for inferior esophagoplasty according to the Beck-Jianu method.

This brought the entrance into the stomach up to a line above

the mammillae and obviated the dangers of possible leakage of

a typical gastric fistula, established at the same sitting.

1 Beitr. f. klin. Chir., March, 1915, vol. xcv, 3, p. 469.

2 Oesophagus Chirurgie, Jena, 19 14.
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Ach expects to be able to remove all esophageal carcinomas

situated below the aortic arch by way of the abdominal route,

with extraction of the proximal stump according to his method.

He is not in favor of the transpleural route which, of course,

permits of exact surgical work under the guidance of the operator's

eyes, but on the other hand involves protracted work within the

pleural sac. Further practical experience in man will have to

decide the advantages or disadvantages of the different advances.

Most likely both procedures will have a lasting place in esophageal

surgery.

The details of Ach's method will be seen from the description

of the two operations done by me, in which I tried to follow his

steps as much as cases and conditions warranted.^ The technical

difficulty in both was that the operation had to be done in the

presence of a gastric fistula, the integrity of which had to be

preserved at all hazards. None of the five surgeons, mentioned

above, had to deal with this complicating feature.

The feasibility of such preservation of the gastric fistula,

when operating on the cardia, I could prove years ago, in a boy,

aged fourteen years, who had an absolutely impermeable cica-

^ In justice to Ach as well as for the sake of completeness I shall briefly

outline the sequence of the various steps of the operation as done by him.

Xo primary gastrostomy; single step operation. Left oblique abdominal

incision; thorough exploration of tumor and operating field; exposure of

esophagus at neck; tamponade of this wound. Isolation of tumor beneath

diaphragm, preparation made for use of positive pressure (Brauer's apparatus)

.

Both pleural cavities had. to be opened; cutting of nervi vagi above tumor;

application of clamp about three-quarter inch above same, perforation of

esophagus at upper edge of clamp with needle and long linen thread; ligation;

second clamp to tumor, division of esophagus between. Ligation of omentum
minus, inclusive of left superior gastric artery; clamped cardia covered with

gauze compress; extraction and transposition of proximal stump as described

in this article; fixation of rubber tube in projecting portion in front of skin

wound; closure of neck wound by layer sutures. Change of rubber gloves.

Careful mopping of posterior mediastinum; suturing of the* muscle bundles,

which surround the hiatus esophageus and of the covering diaphragmatic

peritoneum. Ligation and division of omentum majus and the rest of omentum
minus, distal to infiltrated lymphatic glands; transverse resection of stomach
at a safe distance from the distal end of the tumor; closure of stump; layer

suture of abdominal wound, fastening stomach at inner angle of latter where
the rubber tube in a Witzel's gastrostomy is made to emerge; dressing of neck,

thoracic and abdominal wounds.
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tricial stricture of the esophagus since his sixth year. Entrance

into the stricture from above with the help of esophagotomy

had proved futile. I therefore tried the retrograde way with

the help of the osteoplastic resection of the costal arch and gas-

trotomy, without, however, carrying my point. The bone flap

was replaced and the patient made a good recovery with preserva-

tion of perfect function of the gastric fistula. (Fig. 6).^

Fig. 6.—Gastrostomy with the help of an osteoplastic resection of the costal

arch in the presence of a gastric fistula, by means of a V-shaped incision, for

impermeable cicatricial stricture of the esophagus (author). Recovery from
operation (see Journal of American Medical Association, October 6, 1906).

Personal Experience: Case I.—Man, aged fifty-four years;

Post-graduate Hospital; service of Dr. L. Kast, who very

courteously referred the patient to me for operation. Typical

cardiac stenosis, the presence of which had been proven by all

modern means. Wassermann negative; but patient had specific

infection when young. Esophagoscopy omitted, because bougie

had caused marked subjective trouble and the stenosis demanded

1 See Med. News, October 29, 1904, and Jour, Amer. Med. Assn., October

6, 1906, Osteoplastic Resection of the Costal Arch in Order to Reach the Vault

of the Diaphragm.
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prompt relief. Gastrostomy (Witzel), December 15, 19 14.

Palpation done on this occasion revealed an irregular, nodular,

circular tumor, the size of a lemon, below the diaphragm, and a

number of infiltrated glands near either curvature; no secondary

deposits elsewhere palpable; the mass was easily movable, not

adherent to diaphragm or spleen.

The tumor was undoubtedly operable. I am sure every surgeon

would have found the strict indication for resection, had a tumor

of the same size and character been found at the pylorus. So

I decided to go ahead.

Fig. 7.—Operating table of latest type, permitting of pronounced lordosis.

After forced feeding through gastric fistula with self-masticated

food for a few weeks, January 19, 1915, radical operation. First

assistant, Dr. M. Rehling; intratracheal insufflation (Dr. C.

Eggers). Stomach lavage; rubber tube removed from gastric

fistula and canal blocked with a tampon of iodoform gauze and

covered with sterile strips of zinc adhesive plaster, which were

thoroughly iodined. Pronounced lumbar lordosis on sand bag;

second bag under left hip, producing a moderate right lateral

posture. An operating table of the newest construction will

greatly assist in producing the desired posture (Figs. 7 and 8).

If still no satisfactory access can be had, Kelling's posture might
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be tried^ (Fig. 9). Oblique skin incision, parallel to left border

of ribs and then up into axillary line, carefully avoiding inter-

FiG. 8.—The same, patient in position for operation.

ference with gastric fistula (Fig. 10). (The gastric tube was left

in place in the illustration, in order to emphasize the presence of

Fig. 9.—Kelling's posture for infradiaphragmatic work, with patient's

feet hanging down perpendicularly, the upper half of the body alone remaining

able. This posture gives excellent access.on the

nging down perpendicularly, the upper half of the boc

operating table. This posture gives excellent access.

the gastric fistula.) Division of muscles; bloodvessels ligated;

opening of abdomen. As seen before, in an operation on the

1 See Centralbl. f. Chin, 1901, No. 42.
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cadaver, access to the cardia was unsatisfactory without division

of the left rectus muscle. This, however, was not feasible here

on account of the necessity to preserve the gastric fistula. There-

fore resection of twelfth and eleventh ribs, which makes tissues

somewhat more movable. Tumor was of same size as five weeks

previously.

Fig, 10.—Oblique abdominal incision in presence of gastric fistula. The
artist has left the tube in place for demonstration. For the operation the tube

had, of course, been removed and the fistula plugged with iodoform gauze

and covered with sterilized adhesive plaster, which in addition had been

painted with tincture of iodine.

Place for transverse division of stomach selected and major

omentum ligated and divided toward cardia, including infil-

trated glands and vasa brevia in front of spleen; the latter can

be pushed off. The broad band which binds the tip of the left

lobe of the liver close to the foramen esophageum of the dia-

phragm was then divided in order to be able to push the Hver

lobe more to the right. But Uttle room was gained thereby.

The stomach was now surrounded by the two forefingers, distal
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to the lower border of the tumor, and turned upward around its

longitudinal axis for almost i8o°, thus permitting ligation and

division of omentum minus beyond its infiltrated glands;

left superior gastric artery was caught in the last mass ligature

(Fig. ii). Technically, this work was not easy; it had to be

carried out in a sort of funnel, because the costal arch did not

Fig. II.—Omentum majus and minus doubly ligated and cut; the last

ligature of the latter includes left superior gastric artery; stomach divided;

distal end sutured; proximal clamped. In the case reported the transverse

cut of the stomach was accomplished with Hueltl's wire stitching instrument,

the distal part of the stomach being at once inverted and secured by a running

silk suture.

sufficiently yield to the assistant's traction with a large blunt

hook, and I had made up my mind to avoid osteoplastic resec-

tion of the arch. Followed: gradual, blunt loosening of cardiac

tumor, which was not difficult. Tumor infiltration ran up on

the esophagus for fully one and a half inch. On pulling the mass

downward, the thoracic portion of the esophagus descended

only a trifle, surely not the way Voelcker and Kuemmel had seen
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it in their cases, although all adhesions around the cardia had

been severed as much as possible. Firm adhesions around

esophagus in posterior mediastinum were palpated further up.

Transverse double line of sutures of stomach placed at its middle

by means of Hueltl's large wire stitching instrument.^ A good-

sizedpouch was left in connection with the gastric fistula. Division

Fig. 12.—Liver covered with gauze sponge; lunior loosened in foramen

esophageum, its upper end clamped with curved forceps; the proximal portion

of the esophagus, about one inch above, tied off with a piece of narrow tape,

the ends of which are left long. Nervi vagi divided ; knife ready to cut through

the esophagus, A blunt hook placed in the posterior mediastinum facilitates

access.

of stomach between the suture lines; inversion of the distal end

by a running silk suture; straight clamp on proximal end of

stomach. Both pneumogastric nerves at and above cardia clearly

visible; they are tightly attached to and surrounded by the

tumor. They were freed and severed; curved clamp placed

See Jour. Amer. Med. Assn., January 10, 1914, pp. 100-105.
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on esophagus right above tumor; it furnished an additional

good tractor. Crushing and ligation of the esophagus with

narrow tape further up, and division of the tube between (Fig.

12). This step finished the complete removal of the cardiac

carcinoma (Fig. 13). Sterilization of esophageal stump with

pure carbolic and alcohol. Had I had Ach's wire with end-

loop (Fig. ly A) at hand, I might likely just have been able, by
means of strong downward traction of the tumor while it was

Fig. 13.—Tumor removed; operating field within abdomen covered with

gauze; the tape, left long after ligation, hangs out of the wound. A, shows
additional thoracotomy and the result of procedure which became necessary

in order to place the proximal esophageal stump in front of the aortic arch,

before extraction from the neck could be done. B, operation finished; eso-

phagus transplanted subcutaneously under the left side of the chest.

still in its normal anatomical relation to the cardiac portion of

the stomach, to reach the healthy part of the esophagus from

below and pierce the loop on the lower end of the wire which is

introduced into the closed esophagus by the narcotizer, with a

straight needle and silk thread. (C/. Case II.) I might also

have been able to extract the proximal stump in spite of the still

present adhesions. But not having such a wire at hand, and

the patient's condition at this time still being good, I had him

turned entirely on his right side and added left thoracotomy in
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1

the seventh interspace (Fig. 13 A). After placing the rib-

spreader and after incision of the mediastinal pleura to the right

of the descending aorta the esophageal stump was immediately

found and thoroughly freed. I had hoped to be now able to

extract the esophagus without special difficulty through the

esophagotomy wound in the neck which had to be added, as I had

Fig. 14.—Specimen removed from Case I. Photograph taken six months
after operation. Specimen kept in formalin (natural size).

been able to do in previous operations. But this time, unfortu-

nately, the esophagus did not yield; it had gradually to be freed

intrathoracically and first extracted from behind and placed in

front of the aortic arch (Fig. 13 v4), a difficult and time-consuming

procedure through a straight intercostal incision without addi-

tional posterior division of ribs upward. The field was away up

and difficult of access. But an additional bone operation I
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wanted to avoid at all hazards in order to reduce the severity

of the complicated work. And yet it might have been better

for patient and operator had I quickly added a posterior cut

upward and divided three or four ribs at their angle (Torek's

incision) . After the esophagus had been brought in front of the

aortic arch it yielded to the pull of the forefinger which had been

put around it in the neck wound. It was found that the mass

hgature of narrow tape, which closed the lower end, had slipped

off during this manipulation, spoiling the asepsis. Clinical

observation must decide whether transverse perforation of the

esophagus with needle and thread (silk or linen), and using the

latter for safe closure, viz., without the possibility of slipping

off, and prompt, thorough iodinization of this ligature, will

disturb asepsis. If not, it will be the method of tying the eso-

phagus. The extracted esophageal stump was now placed, as

usual, under an antethoracic skin bridge and stitched in the

transverse wound right above the third costal cartilage (Fig.

13 B), the still tied end projecting for a short distance. Now
the wounds in the neck, thorax and abdomen were closed by layer

sutures, the pleural cavity having been drained through an inci-

sion in the ninth interspace^ and dressings appHed. The patient

was placed under differential pressure for after-treatment, with

his head in the positive cabinet which had recently been installed

in the room for thoracic surgery at the Post-Graduate Hospital.

As was to be expected, the patient was in a state of profound

shock, though his pulse was 108 after an intravenous infusion

which had been given in the course of the latter part of the opera-

tion. Despite the use of all possible stimulants he died fifteen

hours after the operation. No autopsy. Microscopic examination

of the tumor (Fig. 14), proved it to be an epidermoid (squamous

celled) carcinoma.

1 So far I have drained thoracic cases in whom I considered drainage the

best procedure for the patient on general surgical principles by retaining the

patient under dijfferential pressure at the close of the operation. (See Annals

of Surgery, July, 1912.) Of course, the problem of effective drainage after

a thoracotomy, which involves the avoidance of a postoperative acute pneu-

mothorax, may be solved in many ways without the use of cabinet or chamber.

(C/. Tiegel, Langenbeck's Archiv f. kHn. Chir., xciii, 311, and Kenyon's

method. Johnson, Oper. Therapeusis, vol. i, p. 242.)
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Case II.—In the second case I planned to follow Ach's method

more closely and therefore procured the wire with the end-

loop (Fig. ij A). Male, aged fifty-two years; patient of Dr.

G. S. King, of Bayshore, L. I., who kindly referred him to me.

Strong man, still weighs 200 pounds, having lost more than

30 pounds during the last few months; fluid food only passed

down during the last three weeks. February 5, 1915: Callman's

sound meets impassable stricture 38 cm. from incisor teeth.

Olive tip finds resistance at 40 cm.^ X-rays demonstrate dis-

tinct stricture near cardia. Esophagoscopy : Dr. Yankauer.

February 11, WitzeFs gastrostomy, at German Hospital. Palpa-

tion shows a hard movable tumor above cardia in region of eso-

phageal hiatus; cardia not involved; enlarged glands in lesser

omentum; stomach small. Forced nourishment, with full diet,

properly chewed and deposited in warm fluid and injected into

stomach with large hand syringe through gastric tube.

In view of the obstruction having been made out 38 cm.

down, which meant that it might be impossible to reach the

healthy portion of the esophagus by way of the abdomen, it was

proposed to the family that the operation be done in three stages,

viz.: Stage 2: thoracotomy; division of esophagus sufficiently

above tumor to insure safe inversion of tied distal end, ante-

thoracic transposition of proximal stump; thoracic drainage.

Stage 3: removal of tumor from an abdominal incision after

transverse division of stomach. The family was rather opposed

to such division of the work, clearly indicated as it seemed to

me, and they pleaded for a final second stage. I yielded to their

wishes, hoping that I yet might be able to extract the esophagus

according to Ach, working from the side of the abdomen only.

Radical operation March 18: First assistant, Dr. Rehling;

intratracheal insufflation (Dr. Sanford). Patient bears this kind

of anesthesia very poorly; large amount of anesthetic required

before reflexes cease; persistent cyanosis in spite of carrying

^ The obstruction, made out by a sound, means the point of greatest con-

traction in the course of a mahgnant stricture, not its upper end, while the

tumor may cover quite some length of the tube.

Am Surg 48
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out insufflation properly in every detail. Preparation of patient

as above described; incision at neck; esophagus loosened and

surrounded with tape; loose tamponade. Abdominal incision

as in Case I. Parts not well accessible. Increasing of lordosis

makes little difference. Therefore additional division of left

seventh costal cartilage near sternum, and eighth, ninth and

Fig. 15.—Diagrammatic: ()l)li([ue alxlominal incision in presence of gas-

tric fistula. (Tube is again shown in place by the artist, although it was
removed and the canal plugged and sealed before the second operation.)

The dark, short, straight lines show where, in front, the broad rib cartilage

and where the eighth, ninth and tenth ribs were divided in the axillary line.

The small picture, also diagrammatic, illustrates the inadvertent division of

the stomach toward the outside of the cardia (B), instead of to the inside of

the same (A), as intended.

tenth ribs in axillary line (Fig. 15). With a costal arch-rib flap

thus formed and pulled up, good access is obtained. Circum-

cision of foramen esophageum, dividing diaphragmatic peri-

toneum and—bluntly advancing—freeing esophagus all around;

adhesions posteriorly very tight. On traction downward the

esophagus yielded but very little. The finger found esophageal
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Fig. 17.—Thoracotomy added to laparotomy; rib spreader in place; needle
with linen thread pierces the loop of the wire, introduced by the narcotizer^

down to the point of ligation of the esophagus. Abdominal incision outlined^

Sound at left.
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infiltration away up as far as it could reach, making it plain at

once, much to my dismay, that thoracotomy would again have

to be added in the same sitting, as in Case I. Gradual mass liga-

ture of either omentum; there is a broad posterior adhesion of

the stomach, which makes work rather difficult; cardia surrounded

and lifted up with a piece of tape.

On dividing the stomach, which had an unusually distended

cardiac pouch, with Hueltl's large wire-stitching instrument, a

peculiar accident occurred, which, I feel, I ought to mention.

A transverse division of the stomach, not far to the right from

the cardia, which as such was found healthy, had been prepared

for. The instrument was properly placed in position, then

closed and clamped as usual, while the second assistant supported

the cardia with the tape loop and the first assistant took hold

of the end of the instrument within the abdomen. After cranking

and opening it under the costal arch, it was found that the cardia,

evidently at the last moment, had been inadvertently withdrawn

from the grasp of the instrument, most likely by an unintended

pull upon the tape held by the second assistant, who could not

see the field of operation. This is possible, as ''the Hueltl"

has one single big blade, more than one inch wide, which, after

closure, takes hold of the intestine, crushing the centre of the

part it has in its grip.^ Thus the upper end of fine of stomach

division passed the cardia close to its left instead of its right

side (Fig. 15, small picture, line B), cutting off the stomach

pouch lying to the left of the cardia (see Fig. 16 B). A second

division of the stomach nearer to the pylorus had therefore

to be done (Fig. 15, small picture, line A), and all three lines

of incision closed with needle and thread, a rather irksome pro-

cedure. Tumor, with the closed stomach pouch attached, was

now pushed through foramen esophageum into the posterior

mediastinum above the diaphragm and a gauze tampon inserted

on top, to keep it there. Four temporary sutures in wound of

abdominal wall. Lateral posture increased. Thoracotomy in

seventh intercostal; lung nowhere adherent. Mediastinal

^ See Jour. Amer. Med. Assn., 19 14.
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pleura incised near aorta; pleural wound bluntly enlarged;

tumor dissected and lifted up with attached stomach pouch;

it is wrapped in gauze. Adherent pneumogastric nerves divided.

Esophagus crushed and tied within healthy tissue with a piece

Fig. 1 8.—Esophagus everted, extracted from the mouth of the patient

by the narcotizer, until the tape, pulled up in the posterior mediastinum,

appears at level of the neck wound which is held apart by blunt retractors.

The long ends of the piece of ligating tape are lifted out of the neck wound
and placed on the chest. The thread in front of the mouth is divided with

scissors by the narcotizer. Abdominal and thoracic wounds outlined.

of narrow tape which was left rather long (Fig. 17); curved

clamp placed distally; division of esophagus with' knife, there-

with excising the tumor of the cardia (Fig. 16); disinfection of

the stump with carbolic acid and alcohol. Introduction of wire

lo3p (Fig. ij A and Fig. 23 A), by narcotizer (the same can be
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well felt by the surgeon's fingers); piercing of loop with needle

and thread (Fig. 17), which latter is left about 4 to 5 inches long;

ends knotted. Extraction of esophagus (Fig. 23 B); method

works admirably. It is seen that tube is nicely inverted (Fig.

23 C). As soon as the tapes appear in the neck wound which

Fig. 19.—The surgeon has, by a gentle pull on the long ligature ends,

reeverted the esophagus which now hangs down on the chest wall. Abdomi-
nal and thoracic wounds outlined.

was held well apart (Fig. 18), the narcotizer cut the silk thread

in front of the inverted esophagus (mucosa outward), the lower

end of which naturally had appeared in front of the mouth.

With gentle pull on the thread in the neck wound, it was easily

reeverted and slipped downward on the chest (Fig. 19). The

whole procedure impressed me and everyone present as a rrost
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useful, gentle and ingenious method of transposition of the oral

stump of the esophagus, no matter how long. Transverse skin

incision over third intercostal space near sternum; skin tunnelled

and esophagus placed subcutaneously (Fig. 20), tip being left

unopened, somewhat projecting. Layer suture of neck and

Fig. 20.—Proximal stump placed under the skin tunnel of the chest; lower

end opened, stitched in place; rubber tube shown, as it would have connected

the lumen of the esophageal stump with the gastric fistula (Gluck-Perthes^

method).

thoracic wound; drainage of pleural cavity; suture of foramen

esophageum and diaphragmatic peritoneum from below, and of

abdominal wound. While we were busy with the latter work,

the narcotizer reported inability to make out patient's pulse ;^

strong stimulation; operation completed. When insufflation was

stopped, there was no spontaneous respiration nor heart-beat.
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1

Insufflation had apparently kept the lungs doing work, but the

centres in the medulla had died and could not be resuscitated.

I believe that the difficulty experienced with insufflation

—

the patient remained cyanotic throughout the operation—had

something to do with the fatal issue at the end of the work.

In future I shall postpone the operation or discontinue it,

if proper ventilation of the lungs cannot be established. Of

course, it may be a difficult matter for the surgeon to discontinue

in the course of an operation of this kind.

This case teaches that the operation should be a three-stage

one, if the cancerous inffltration is likely to involve a greater

portion of the intrathoracic tube, so that the healthy part of

the esophagus cannot be safely reached from below. The

extensive invasion of the abdominal plus thoracic cavity at the

same sitting is clearly too much for these weakened individuals.

But, I believe, the aim must be in resection of the cardia for

carcinoma, to extract the esophagus according to Ach, avoid-

ing a transpleural thoracotomy, and thus get through with the

extirpation of the growth in one sitting.

On pondering over the accident recorded above and illustrated

in Fig. 15 (small picture), I regret that I did not break off the

operation right at that point. Had I at this moment decided

to do a three-stage operation and at once made a second trans-

verse incision through the stomach to the right of the cardia,

the esophagus would have been lengthened by a continuous

organic tube corresponding to the transverse diameter of the

stomach (Fig. 21). The lower end of this new tube, represented

by the major curvature, could have been stitched in the abdomi-

nal wound, slightly projecting, and opened after forty-eight or

sixty hours, the patient being meanwhile fed through the gastric

fistula. When removing the tumor radically in the third stage,

the part could then have been easily dissected from the abdominal

wall, the opening inverted and the mass excised in an aseptic

manner. This is said under the assumption that the arterial

blood passing from the esophagus past the tumor onto the

stomach would have sufficed to nourish the artificial organic
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extension of the esophagus. It will be remembered that

both omenta with the main arteries for the cardiac portion of

the stomach had been tied off primarily in order to mobilize the

lower end of the esophagus, which proved to be a difhcult propo-

sition without such Hgation on account of lack of room, a trouble

which seemed to depend mainly on the presence of the gastric

fistula. To meet emergencies in the course of resection of the

cardia it certainly seems best to follow Ach and ligate the omenta

after the division and extraction of the esophagus, provided

this is technically feasible.

Fig. 21.—Diagrammatic: Emergency operation suggested by the accident

that occurred. By running a second Hne of transverse division on the other

side of the esophagus, the latter could have been quickly lengthened by a

piece corresponding to the transverse diameter of the stomach, the closed

major curvature being stitched in the abdominal wounds to be opened forty-

eight hours later. Of course, the entire cardiac pouch of the stomach is to be

used and a short distance of the same sutured in the abdominal wound, if the

surgeon has to break off the operation at this juncture.

An objectionable feature of the way .Ach goes about the

extraction is the piercing of the esophagus with needle and

thread and pulling on the thin wall of the esophagus by means

of the latter. In the case reported, I have seen a tear of the

wall of the esophagus, one-eighth of an inch in length, made

by the thread. Piercing the esophagus may, furthermore, hurt

asepsis. Ach believes he can avoid infection by starting the

extraction the moment the penetrating thread has been tied.

But does this really avoid it? Better, certainly, had the

esophagus be left intact.
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Fig. 22.—Author's esophageal extractor, rendering the extraction an abso-

lutely aseptic procedure. A, ready for introduction; the perforated bullet is

drawn up toward the sound's mushroom tip, which has a rounded border.

B, the bullet is milked down until it approaches the ligated stump of the proxi-

mal end. Above it a tight ligature is then placed (see Fig. i8 and 23 D and
E). The separation of shot and mushroom can also be obtained by holding

the shot and having the narcotizer pull the sound back.
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From these considerations has the extractor been conceived,

which is shown in Fig. 22, and the process of extraction in Fig.

23 D and E. This extractor consists of a somewhat modified

Callman sound and a heavy piece of shot perforated and sus-

FiG. 23,—Diagrammatic: Showing esophagus stump in course of extrac-

tion. A, B, and C being done with Ach's wire extractor (taken from Ach's

book); D and E demonstrating the procedure with the author's extractor.

The oval represents the neck wound which exposes the esophagus. In D and

E the silk threads are shown by the artist to pierce the wall of the esophagus,

the lower end of which harbors the perforated shot. Of course, they pass to

the shot through the lumen of the esophagus and do not pierce the esophageal

wall.

pended, like a bead, on a silk thread, which is passed through

the hollow stem of the sound. The suggestion to place the

thread within the stem, came from Dr. S. Yankauer, to whom
I showed my sketches after I had discussed them before the
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Clinical Society of the German Hospital, on April g, 191 5.

The doctor also kindly directed for me the manufacture of the

first instrument.

The extractor is introduced with the shot pulled up snugly

against the mushroom (Fig. 22 A) and is pushed forward to

within a few inches of the ligature closing the oral stump. The

shot, which can be clearly felt through the wall of the esophagus,

is then milked down close to the ligature (Fig. 22 B). The

esophagus is next ligated between shot and mushroom by

means of a tight tape-ligature (Fig. 23 D) and now extraction

begun (Fig. 23 E), the mushroom opening the way for the ligated

end of the stump and the pull being on the shot and the taped

esophagus. The extreme end of the stump, being thicker than

the taped part, prevents the slipping off of the tape.

I have tried the instrument in a dog, where it worked very

well. There is no reason why it should not work equally well

in the human subject. In case of an emergency an ordinary

esophageal sound with olive tip might, of course, be used.

Reviewing the technical aspect of resection of cancer of the

cardia, or, in fact, of cancer of any other part of the esophagus,

it seems to me that the present status holds out well-grounded

hope for the possibility of doing more frequently successful

work, than has been seen so far.

A further point, essential for a more frequent successful

issue of resection of the cardia, is early diagnosis.^ The fulfill-

ment of this requirement lies to a great extent in the hands of

the general practitioner who usually sees these patients first.

Knowing the mortality of expectant treatment to be 100 per cent,

and almost as high following operation when delayed too long,

he must learn to consider a patient who complains of difficulty

in swallowing a surgical case, just as he now regards acute

appendicitis as a clearly surgical trouble. Of course, the blame

for the unfortunate delay does not always rest with the general

practitioner. Not infrequently the patient does not call for

1 See author, The Early Diagnosis of Cancer of the Esophagus, Amer. Jour.

Surg., July, 1915.



766 MEYER: RESECTION OF THE CARDIA FOR CARCINOMA

medical advice until months after the onset of the trouble.

Still, the ever-recurring and increasing obstruction to normal

swallowing usually worries him, and in the majority of cases

he will ask for medical aid at a time when the surgeon could

still bring real help by a radical extirpation.^

Let us all, then, in word and print, again and again, emphasize

the importance of the dictum: A patient with difficulty in

swallowing that came on gradually, without apparent cause

(burn, etc.) needs a strict diagnosis at once. This is best done

in a modern, well-equipped hospital. If suspicion of malig-

nancy exists, the case is to be considered a surgical one

immediately.

Of course a large number of doubtful points remain to be cleared

up, some of which may take many years for their definite solu-

- tion. I will mention here only a few.

1 It is conceivable that a certain percentage of very early cases of cancer

of the esophagus or cardia could be benefited by intra-esophageal treatment

with radium. The majority of these tumors are of the squamous-celled type,

which corresponds to the epithelioma of the skin, a disease which in many
instances yields so beautifully to radium. And this is a clinical fact of which

I could personally satisfy myself in quite a number of my patients. Of course,

the esophagoscope must corroborate the local change for the better, if gradual

improvement of the obstruction to swallowing should point to an effectual

result of the radium treatment. For it must not be forgotten, that improve-

ment in the act of swallowing is frequently observed in these patients where

nothing at all was done. It certainly will be of importance to have some of

these cases submitted to radium rays at the hands of experts, and to have

their clinical findings carefully recorded and final results demonstrated.

Personally, I fear that a radical cure will be achieved in very few cases, if at

all, and that by such attempts the best time for operation will be lost. Further-

more, the- possibility of a perforation by a radium burn must be considered.

So far no case has been recorded in which an esophageal malignant tumor

was permanently benefited by radium. Until such positive results can be shown

it remains, of course, our solemn duty, to consider all these patients operative

cases, and that at as early a date as possible. The cylinder-celled carcinoma

which takes its origin from the epitheHal cells of the mucous glands of the

esophagus and often involves several inches of the tube will most likely not yield

to radium, and therefore remain permanently and wholly under the domain of

operative surgery. Dr. M. Einhorn, of New York, was the first to write on

this subject years ago, New York Med. Record, March, 1904, and Jour.

Amer. Med. Assn., July, 1905. At present a nurnber of American colleagues

are at work in the same direction. It would be most gratifying if they

succeeded.
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Is primary gastrostomy as the first stage absolutely necessary?

Could the gastric fistula not be established after the excision

of the tumor at the same sitting, viz., the entire work be done

at one stage? A series of animal experiments in which thora-

cotomy with division of both pneumogastrics plus gastrostomy

were done at the same sitting, might help to solve this question.

In other words, it remains to be shown whether primary double

division of the pneumogastrics within the thorax or at the cardia

really is the cause of leakage of the gastric fistula (observation

by Ach and author, each one case)

.

Can we get sufficient access to the vault of the diaphragm with-

out an additional bone operation, in the presence of a gastric

fistula? It has seemed to me in the course of the second opera-

tion, that the division of a fascial band, near the tip of the eleventh

rib, suddenly gave much better room. Special attention should

be paid to this point. It is possible that similar fascia conditions

exist in front, as W. J. Mayo found in his incision for operations

on the kidney below the twelfth rib.

How long may be the transposed proximal stump of the

esophagus without becoming necrotic? By what means can

we prevent necrosis at the distal end?

Should, for the purpose of extraction, the nervi vagi better

be dissected off the esophageal wall and left intact like guides on

either side of the tube? It is thinkable that in the presence of firm

adhesions alongside the esophagus one of the nerves might be

torn out if divided near the cardia before the extraction.

In view of the fact that excision of the malignant tum:r is

the main object of the work, is it wise or permissible to make
it the third stage of the operation?

What we must not forget, is, that we are only just entering

upon this new field of operative surgery. However, a start

has been made, and the right start at that, it seems. The sooner

the work is more generally taken up, the more rapid will be its

advance.

Let us then remember that we have today at our command
not only the mechanical means enabHng us to combat the present
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difficulties and dangers of the operation, but also a proper plan

of procedure. Let us remember, also, that the possibility of

early diagnosis of cancer of the esophagus promises to be soon

an established fact in the hands of experienced speciaHsts. It

has been shown that successful excision of cancer of the cardia

is possible. Hence we no longer have the right to declare a patient

inoperable simply because his tumor happens to have developed

at the cardiac instead of the pyloric portion of the stomach,

thus condemning him to a slow death, connected with untold

suffering.

In other words, we must bear in mind that it is not the

location of the tumor that decides its operability or inopera-

bility, but the actual pathologic condition in the vault of the

diaphragm. And this can be determined only by the palpating

hand of the surgeon.
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DISCUSSION

Dr. Arthur Dean Bevan, Chicago.

In reading a paper yesterday on the subject of anesthesia I made

the statement that the conclusions we had arrived at in our investiga-

tions of intratracheal anesthesia were that it had a very limited field:

that the modern work of the thorax of practical surgery could be almost

entirely done under local anesthesia and by the ordinary methods of

anesthesia, and that intratracheal anesthesia had a very limited field

because there was so little could be done in a practical way for these

patients. Dr. Meyer criticized that statement, and I think possibly

justly, saying that it was not fair to take the position that this was an

inoperable field. Certainly it is a most difficult one, and there is one

point I should Hke to make in connection with this subject, that is

this: I should criticize Dr. Meyer's statement that more surgeons

should do this work. I think it should be done by comparatively few

men, a field that carries such enormous risks and requires such expert

and experienced workers and perfect technique. In Chicago, for

instance, I have been told one of the men in the Cook County Hospital

has turned over to him all the thoracic work by the rest of the staff.

If difficult fields of surgery like this are to be worked out the pioneer

work should be carried on only by skilful men, and we should give to

these every opportunity for perfecting the technique.

Dr. Leonard Freeman, Denver.

I wish to put on record an operation which I did seven or eight

years ago for carcinoma of the lower end of the esophagus, although

the case has lost some. of its interest owing to the more recent devel-

opments of intrathoracic surgery.

The patient was a man, aged fifty-five years, who had had increasing

difficulty in swallowing for several months until nothing but liquids

would pass the obstruction. The passage of a small sound was possible,

although it produced a Httle bleeding.

The more modern operations not being perfected at that time, I

decided to attempt the removal of the growth from below the dia-

phragm, by the abdominal route. This proved to be less difficult

than I anticipated.

A median epigastric incision was made, with resection of the ensi-

form cartilage. From the upper end of this another incision was

extended to the left along the border of the ribs. An extensive resec-

tion of the two lower costal cartilages was then made, without opening

Am Surg 49
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the pleura, in order that more room might be obtained by retracting

the lower margin of the chest upward. This was found to be very

effective and to give ample space in which to work.

The growth, which was hard, well-defined and about the size of a

walnut, involved the lower extremity of the esophagus and to a slight

degree the cardiac orifice of the stomach. With the finger the growth
was easily separated from the diaphragm and several intrathoracic

glands removed, traction being made meanwhile upon the stomach.

It was not found possible, however, to pull the esophagus down very

far, owing to its firm anchorage above and its lack of elasticity.

The tumor was then resected between rubber-covered clamps

applied to the esophagus above and the stomach below, removing

at least i inch of sound tissue upon either side.

The large gastric wound was then closed and a smaller opening

made, into which the end of the esophagus was sutured with linen

thread—somewhat insecurely, to be sure, because of the friable nature

of the esophageal muscle. Around the union was wrapped a portion

of omentum with the hope of strengthening the union. The colon

was also stitched to the diaphragm so as to partially separate the

field of operation from the remainder of the abdomen. Gauze drainage

was employed and a gastrostomy performed, in order to obviate the

necessity for oral feeding. The operation lasted two and a half hours.

Although there was considerable shock the patient rallied well, but

unfortunately died some four days later of pneumonia. There was

apparently no leakage from the site of the gastro-esophageal anas-

tomosis.

From my experience in this instance I am inclined to believe that it

is possible, in selected and favorable cases to successfully remove a

tumor of the lower end of the esophagus by the abdominal route,

provided proper and extensive use be made of the omentum, or per-

haps better still, of the fascia lata, as a reinforcement of the suture line.

Dr. Willy Meyer, New York City (closing).

It would be unjust and wrong if at this moment when I have counted

up the cases of resection of cancer of the cardia I did not mention

Torek's case from the German Hospital, New York, the only one so

far on record that recovered from resection of the thoracic portion of

the esophagus.

I certainly thank Dr. Bevan for his kind remarks, yet I believe many
more surgeons should enter this field, because many minds have

various ideas, which might be used to advantage for the more rapid

development of this branch.
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I would still like to refer to one point mentioned in the discussion

yesterday. As far as I know, reports of the proceedings of the Ameri-

can Surgical Association are sent broadcast over the land; what is

said here, is believed to be correct as representing the most recent

teaching. We heard in a statement yesterday that we could without

fear and worry open the thoracic cavity during an operation. The
same statement has been made by a number of our Fellows at various

times in the course of the last years. I do not beheve that this teaching

is borne out by facts. With all due respect to their opinion and with

perfectly friendly feelings I must say, that I think it seems necessary

to settle this important question in our midst once for all. It is well

known that Fell, of Buffalo, Parham and Matas, of New Orleans, the

real pioneers in thoracic surgery in America, have been hard at work

to fight the occurrence of acute pneumothorax more than ten years

and twenty years ago. Why, may we ask, should they have experi-

mented to develop a method which would avoid the sudden collapse

of the lung, if it be true that the thoracic cavity can be opened with

impunity? To be sure, is has often been done formerly without

proper means at the surgeon's disposal to fight this sudden collapse

of the lung when the pleural cavity is opened, and patients have

recovered nevertheless. But how many of these patients have died

directly in consequence of it?

Since Sauerbruch has constructed his negative chamber, which,

as known, can also be used for operations under positive pressure,

since he has introduced these differential pressure apparatus for the

sake of definitely overcoming the dangers of acute pneumothorax,

in 1904, the opening of the thorax has become as safe a procedure

as the opening of the abdomen. This, is seems to me, is a fundamental

fact which has to be recognized and accepted by every surgeon, before

real progress can be universally made in thoracic surgery.

Therefore, in order to settle the varying opinions, I would propose

that the colleagues who think that thoracic surgery can get along

without differential pressure, should take the trouble to publish

their cases thus operated on. Of course, only such cases of thoracic

incision should be considered in which the free pleural cavity has

been entered according to a definite plan of operation, and broad
adhesions between pulmonary and costal pleura were not present.

Cases in which the pleural cavity was entered unintentionally or in

case of emergency, and the patients recovered by chance, must be

excluded. If then these cases are convincing, why should we trouble

ourselves any longer to employ means to overcome the acute pneu-
mothorax? We can throw all the apparatus and methods now in use

for this purpose overboard, and thus greatly simplify our work.
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But if the colleagues cannot bring forward a series of cases in which

opening of the free pleural cavity has been done safely, without the

employment of any of the three useful methods, which we fortunately

have at our disposal for producing differential pressure today, let

us all then accept as correct the view, that the introduction of differ-

ential pressure has brought to the surgeon's work the same safety

for operation in the thoracic cavity that we are enjoying with our

operations - within the abdomen, and that therefore the differential

pressure method has got to be employed as a matter of safety in all

thoracic operations.



REPORT OF THE COMMITTEE ON FRACTURES

By W. L. ESTES, M.D., Chairman
SOUTH BETHLEHEM, PENNSYLVANIA

The committee has confined its investigation to fractures of

long bones. The regions for study were estabHshed as follows:

1

.

Upper extremity.
j- I. Neck

(a) Humerus j
2. Shaft

I 3. Condyles

(b) Radius !'• Extremities

I 2. Shaft

(c) Ulna /^- Extremities

I 2. Shaft

(d) Both bones of forearm.. / ^- ^^^^^

12. Colles

2. Lower extremity.

j
I. Neck

(a) Femur J f (a) Upper third

[ 2. Shaft Ub) Middle third

[ (c) Lower third

,,^ rr.-, ' r
I- Extremities

(*)Tib.a
(^ Shaft

, . ^., , f
I. Extremities

(^) ^^^^^^
{2. Shaft

(d) Both bones of the leg.. . /
^'

^^^^f
\ 2. Pott s

Compound fractures are studied under the same divisions and

classification as are the simple ones.

The committee set itself the task of trying to determine espe-

cially three points:

I. To find out the average present-day results in both simple

and compound fractures as regards anatomical and functional
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results in the several age groups, and the average time of dis-

ability. This latter period is determined to mean the average

time the patient lost from work or his ordinary duties.

2. The comparative value of (a) the conservative or closed

methods; (b) the operative or open methods.

3. The comparative value of immediate or delayed treatment

in each group of cases.

In order to accomplish the collection and examination of cases

a number of Fellows, surgeons in the various cities of the United

States and Canada, were asked to serve as associate members

of the committee. The following Fellows undertook the task

of collecting and examining or having examined the end results

of fractures in the hospitals of their respective cities:

Dr. M. L. Harris, Chicago, Illinois.

Dr. J. F. Buchanan, Pittsburgh, Pennsylvania.

Dr. R. Matas, New Orleans, Louisiana.

Dr. C. L. Scudder, Boston, Massachusetts.

Dr. A. F. Jonas, Omaha, Nebraska.

Dr. A. Primrose, Toronto, Canada.

Dr. A. MacLaren, St. Paul, Minnesota.

We wish gratefully to acknowledge their very great help in

this work.

Also, the committee is indebted to Dr. W. E. Lee, Dr. Ser-

geant P. Martin, Dr. C. R. Steinke, and Dr. R. L. John, all of

Philadelphia, for their efforts in collecting and examining cases

and the free offering to the committee of the labor they had

expended in personally examining and formulating the record

of a large number of cases. The Committee wishes to give

credit to these gentlemen and to offer them sincere thanks for

their assistance.

The set of questions indicated by the accompanying blank

form were used in collecting the data:
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AMERICAN SURGICAL ASSOCIATION

Committee on Fractures

Committee.

A. P. C. AsHHURST, M.D., Philadelphia

Edward Martin, M.D., Philadelphia

J. B. Walker, M.D., New York City

T. W. Huntington, M.D., San Francisco

W. L. EsTES, M.D., Chairman, South Bethlehem, Penna.

Auxiliary Committee.

M. L. Harris, M.D., Chicago, Illinois

J. F. Buchanan, M.D., Pittsburgh

L. Freeman, M.D., Denver, Colorado

R. Matas, M.D., New Orleans

C. L. ScuDDER, M.D., Boston

J. E. Thompson, M.D., Galveston

A. F. Jonas, M.D., Omaha

J. F. Stokes, M.D., Washington, D.C.

A. Primrose, M.D., Toronto, Canada

A. Maclaren, M.D., St. Paul, Minn.

1. Patient's Initials Age

( Direct Violence

.

2. Cause of Fracture

Occupation

,

3. Bone Affected

4. Kind of Fracture

\ Indirect Violence

Neck
Upper Third....

Middle Third . . .

Lower Third ....

Condyle

Transverse

Oblique

Spiral

Comminuted. . . .

Simple

Compound
Method of Reduction and Treatment

a. Anesthetic or not?

b. Fixation.

Closed Method.

I. Splints. . . .Kind.. .

.

Open Method.

.... I. Immediate or delayed operation

2. Plaster of Paris 2. Simply for reduction

3. ( Buck's 3. Plates Kind
Bardenheuer .... 4. Wire

Steinmann > 5. Nails

Jones

Traction
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6. Amount of Shortening.

1. First dressings

2. When all apparatus was removed

3. When discharged from the hospital

4. At latest observation

5. State how measurements were taken

7. Was X-ray used? At what stage of treatment

What did it show the position of fragments to be

8. Length of time in bed

9. Length of time crutches, canes, or other aids to walking were used

10. Length of time absent from work
11. Is patient able to take his former job?

12. Disability at last observation, estimated by:

a. Deformity

b. Endurance

c. Pain

d. Swelling

e. Interference with joint function

13. Mortality

a. Cause of death

b. Location and kind of fracture

c. Age of patient

The Committee collected 1745 cases: non-operative, 1358;

operative, 387. There were 258 cases of the simple fractures

operated on; and 129 cases of the compound. The results of all

these cases have been carefully investigated.

Unfortunately the records of many of these cases were so

incomplete they could not be used in their entirety.

These cases have been tabulated under six principal heads,

viz.:

1. To show the results in the following age periods, viz.: (a)

Under fifteen years; (b) 15 to 45 years; (c) 45 to 60 years; (e)

over 60 years.

2. To show the effect of good anatomical restitution in shorten-

ing the period of disability and restoring full function.

3. To show the comparative results in the treatment of simple

fractures of the operative (open) method and the non-operative

(closed) method in the several age groups.

4. To show the result of the operative and non-operative

methods in the treatment of compound fractures also considered

as regards the several age groups.
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5. To show the results of treatment of the fractures of the

several long bones in the various regions, in the several age

groups, in order to determine the average period of disability

and to standardize the average recovery.

6. To show the comparative results of immediate and delayed

treatment of the closed and open methods of treatment in the

several age groups.

The operative cases are considered as

1. Immediate.

2. Delayed.

It was determined to class all operations performed within

ten days after the injury under immediate operation, those done

after this period are classed as delayed operations.

The results of operations for non-union and for deformities

resulting from fractures are not included nor considered in the

report at all.

The Committee finds:

1. The results are best in the age period under fifteen years.

Conservative treatment is generally effectual during this

period.

2. Good anatomical restitution of a fractured long bone

always results in the best- functional result, and has the shortest

period of disability.

3. While few open operations are reported under the fifteen-

year age period, it seems to make little difference in the result,

except in senile cases (where it is unfavorable), what the age

period is when the operation is done.

4. The end results of non-operative and operative treatment

of compound fractures show very Kttle difference in the ana-

tomical result, but the functional results are better after opera-

tive treatment, except in compound fracture of the shafts of

both bones of the leg; here the reverse seems to be true.

The age period except in senile cases has no marked effect

on the result of the treatment.

5. The average period of disability (that is the time lost from

work) in simple fractures, is as follows:
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For fracture cf the shaft of the humerus
For fracture at head and neck of the humerus

.

For fracture at condyles of the humerus ....
For fracture of the shaft of both bones of the forearm

For fracture of the femur, all sites

For fracture of the leg, all sites

Note.—This determination must still be held as not quite conclusive on

account of the comparatively few clear reports on this point.

H o weeks

5 "

o "

8

37 months

75

Periods of disability were not recorded accurately in many of

the reported cases and very seldom in compound fractures.

The reporter finds in his own compound cases (51 in number)

the period of disability to be:

For fractures of the femur 13 months

For fractures of the leg 6 "

For fractures of the upper extremity 4 "

6. The humerus should show not more than i cm. shortening

and no appreciable angulation. Musculospiral paralysis should

not result.

The forearm bones should show no appreciable shortening,

and pronation and supination should be unhindered. Function

should always be good and no lasting pain result.

Fracture of the shaft of the femur should not result in shorten-

ing greater than 2 cm., nor in a fixed position of angulation or

rotation which will affect the joints and require new habits of

balancing or tilting of the pelvis; joint function should be good.

No permanent disability of the affected member should result.

Fracture of the shaft of the bones of the leg should result in

no appreciable shortening and no angulation or rotation. Joint

function should be preserved.

7. There is no method or splint universally appHcable, nor

has any given spHnt or apparatus proved its superiority. All

depends upon the discrimination of the surgeon and the manner

in which the apparatus is appHed and maintained.

It is evident that traction methods are most frequently

unskilfully employed. As a rule too little weight is used. The

gauge of the proper weight required is that necessary to overcome

the shortening. This should be determined by careful daily
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measurement. Trattion methods require as a rule counter

traction.

Plaster casts and moulded splints are especially indicated and

useful after a fracture has been satisfactorily reduced.

Recommendations, i. The Committee recommends as a

general principle that fractures be treated by a skilled surgeon.

2. A"-ray pictures should be made by a competent radiographer

or a fluoroscope should be used for diagnostic purposes before the

permanent dressing is applied. At least two skiagrams should

be taken, and they should be taken from opposite perpendicular

directions. Skiagrams should also be taken after permanent

dressings are appKed to prove proper reduction, and at the end

of the treatment to show the results of the union and for the

purpose of a graphic record.

3. Fractures should be reduced immediately after the injury

if possible to obtain and apply proper retaining apparatus or

splints. The statistics show markedly better results when the

treatment is begun at once. It is, however, not only useless but

cruel to subject the patient to the pain of manipulation for reduc-

tion unless the surgeon has proper fixation apparatus at hand and

the patient is where he may have a permanent dressing applied.

4. General anesthesia should be employed, as a rule, to facili-

tate reduction and prevent pain unless the condition of the

patient contra-indicates it.

5. Neither the non-operative nor the operative method is to

be recommended exclusively. Each has its indication and

should be employed when required. Generally speaking the

age period under fifteen years is the period in which non-opera-

tive methods are especially effectual. In the other age periods

up to sixty years, operative methods may with confidence be

employed when non-operative treatment has proved ineffectual

in reducing or controlling the fragments in proper position.

The operation should not be delayed longer than one week after

the injury.

6. The open method when adopted should be employed early.

It may be used at any age period except in senile cases whenever
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a skiagram shows a deformity or a position of the fragments-

which obviously cannot be reduced, or when proper efforts at

reduction and retention have proved unavailing.

7

.

Some form of rigid plate applied directly to the bone or a bone

^' inlay " seems to be the best fixation method in operative cases.

8. Open operations for simple fractures should be undertaken

only by experienced surgeons who are thoroughly equipped by

training and who have proper instruments and apparatus to

meet all the possible indications of the operation.

9. The work of this committee has been greatly hampered by

the inadequacy of the records submitted for its consideration.

A large proportion of the cases had to be rejected entirely, and

most of them were so incomplete as to make deductions based

upon them possibly misleading.

The first step in the betterment of practice is the study of

results achieved by present-day methods. An adequate study

is impossible without adequate records.

The committee strongly urges the American Surgical Associa-

tion to set its seal of approval upon the standard form of record

submitted by the committee,^ and further to petition the American

Medical Association to do the same. The committee also urges-

each member of this Association faithfully to keep these records

in his practice and to see that they are kept in the hospitals to

which he is attached.

The committee further recommends that a copy of the

approved form be sent to all corporations within the United

States of sufficient importance to have their own relief organiza-

tions or medical service, or both; to all accident insurance

companies, to be embodied and incorporated in the papers given

to the insured, with the requirement that they be filled at the

time of an accident involving fracture; to all hospital boards

with the request that these records be made a part of the routine

records of fracture patients, pointing out that thus not only

are the hospital and its surgeons protected in case of litigation^

iSee pages 781 and 782.
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1

l)ut that most valuable material is being collected to serve for

attaining better results in the treatment of fractures.

Edward Martin

John B. Walker
T. W. Huntington

ASTLEY P. C. ASHHURST

W. L. ESTES

Chairman.

Inquiry Form for Fractures

GOOD
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16. Fixation: Closed Method.

Position—Hyperflexion ...full supination abduction

Splints

Plaster of Paris

Traction—Buck's Jones Hodgen

Bardenheuer Steinmann

Amount of weight used

17. Open Method.

Was non-operative treatment tried first

How long after injury was operation performed

Was open reduction alone performed

What form of internal fixation used—Steel plates.... Wire

Nails Screws Bone transplants

Was it later necessary to remove fixation materials!

18. Shortening at first examination cm.

When all apparatus removed ..cm. Date

When discharged from hospital cm. Date

At last observation ...._ cm. Date

19. X-ray—Yes No First finding on the day before;

on the day after reduction. Fragments Displaced—Shghtly

Markedly Fair apposition—Yes No Anatomical

—

Yes No Overriding cm. Rotation—Yes

No... At last finding on the day Overriding cm.

Apposition Fair—Yes No Anatomical—Yes No

20. How long confined in bed? How long in hospital?

21. How long did patient use crutches? Cane?

22. Results—Final examination made weeks months after injury.

Union bony fibrous Non-union

23. Disability—Partial Complete Estimated by

deformity Shortening Angulation

Swelling of soft parts Pain Nerve involvement

Interference with joint function Endurance

24. Mortahty—Age of patient Main cause of death

25. Duration of absence from work weeks months

26. Is patient fully able to take his former job?

27. Present wage-earning capacity compared with former

28. Compensation under insurance, legislative act or legal process obtained

—

Yes No Expected—Yes No
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Simple Fractures .

The following investigations (Tables I to XXIX inclusive)

concern only recent closed fractures.

The questions to be answered by the tables are

:

I. (a) Does a good anatomical result imply a good functional

result? (Answer on p. 789.)

(Jb) Does a good anatomical result lessen the period of dis-

abinty? (Answer on p. 798.)

II. Does operative treatment lessen the period of disability as

compared with non-operative treatment? (Answer on p. 805.)

Included in the analysis are the following 829 individual cases

of fracture:

TABLE I

Total. Non-operative. Operative.

Humerus, upper end .... 30 15 15
Humerus, shaft .27 19 8

Humerus, lower end .... 69 56 13

Total 126 90 36

Radius, head 3 i 2

Radius, shaft 6 3 3
Radius, wrist (Colles's, etc.) . . 15 12 3
Ulna, olecranon 6 o 6"

Ulna, shaft 4 i 3
Radius and ulna, shafts ... 77 53 24

Total . Ill 70 41

Femur, neck 69 63 6
Femur, trochanters .... 12 8 4
Femur, shaft 364 264 lOO

Femur, condyles 8 4 4

Total 453 339 114

Fibula, shaft 3 3 o
Tibia, shaft 24 17 7
Tibia and fibula, shafts ... 68 56 12

Tibia and fibula, ankle ... 15 15 o
Tibia, ankle 3 3 o
Fibula, ankle 26 26 o

Total 139 120 19

Grand total 829 619 210
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A much larger number of reports was examined, but very

many returns had to be rejected owing to insufficient data.

Even among those acceptable, the groups in some instances

are so small that it is useless to analyze them further. The only

groups which approach a worthy number are:
Cases.

1. The lower end of the humerus 69
2. The shafts of the radius and ulna 76
3. The neck of the femur 68

4. The shaft of the femur 364
5. The shafts of the tibia and fibula 92

It is only the fractures in these groups, therefore, that have

been analyzed in' any detail.

Definitions. The anatomical result denotes the position as-

sumed by the fragments of bone at the time of consolidation.

It has been estimated by (i) shortening, and (2) a:-ray findings.

It is on account of deficiencies in statements on these two points

that very many reports were rejected. If any errors of inter-

pretation have been committed it probably has been in recording

as good anatomical results such as were really only moderately

good anatomical results. We beheve that a ''good" anatomical

result implies that "anatomical reposition" of the fragments was

obtained before consolidation occurred. If such absolute ana-

tomical reposition was not secured the anatomical result should

be (and so far as possible has been) recorded as ''moderate,"

even if eventually the bone ends became rounded off so that

no palpable deformity remained when the patient was last

examined. As regards shortening, only cases where no shorten-

ing was noted have been classed as good; if shortening of 2 cm.

(three-fourths of an inch) or less existed, the anatomical result

has been classed as moderate. All shortening of more than 2

cm. has been classed as a bad anatomical result. It is incon-

ceivable that so much shortening should be present without

either overlapping of the fragments, angulation, or loss of tissue.

Functional results are considered good only when no disabihty

exists as to the part affected. If there is pain in damp weather,

even though the patient resumes his former job, the function
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is classed only as moderate. If the patient's earning capacity

is notably diminished as a consequence of the fracture, the

functional result is classed as bad; this may be the case, for

instance, if a stiff but painless joint incapacitates a man. Again,

the function of an individual joint or limb may be bad, without

disabling its possessor; such a result is classed as moderate.

The functional result is known in a much larger number of

cases than is the period of disability.

The anatomical and functional results in the whole series of

cases may be seen in Table 11. In Table III the same data

are given for non-operative cases, and in Table IV for operative

cases.

TABLE IL—FRACTURES OF THE LONG BONES
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TABLE v.—INFLUENCE OF AGE ON THE FUNCTIONAL RESULT

Anatomical
result.

Under 15 years:

Good . .

Moderate
Bad . . .

Total . .

15 to 45 years:

Good . .

Moderate
Bad . . .

Total . .

45 to 60 years:

Good . .

Moderate
Bad . . .

Total . .

Over 60 years:

Good . .

Moderate
Bad . . .

Total . .

Total.

221 (70%)
80 (25%)
17 ( 5%)

318

174 (56%)
96 (31%)
41 (13%)

311

52 (41%)
41 (32%)

33 (26%)

126

22 (30%)

34 (46%)
18 (24%)

74

All over 15 years:

Good . . 248 (49%)
Moderate . 171 (33%)
Bad . . . 92 (18%)

Good.

209 (94%)
63 (79%)
6 (35%)

278 (87%)

136 (78%)
41 (43%)
II (27%)

188 (60%)

39 (75%)
13 (32%)

4 (12%)

56 (44%)

13 (60%)

9 (26%)
I ( 5%)

23 (31%)

188 (75%)
63 (37%)
16 (17%)

Functional result.

Moderate.

II ( 5%)
15 (18%)

3 (17%)

29 ( 9%)

32 (18%)

47 (49%)
12 (30%)

91 (29%)

II (21%)
19 (46%)
7 (21%)

Bad.

37 (30%)

7 (31%)
17 (50%)

4 (22%)

28 (38%)

50 (20%)

83 (48%)
23 (25%)

Total 511 267 (52%) 156 (30%)

1 (0.5%)
2 ( 2%)
8 (47%)

II ( 3%)

6 ( 3%)
8 ( 9%)
18 (43%)

32 (10%)

2 ( 4%)
9 (22%)

22 (67%)

33 (26%)

2 ( 9%)
8 (23%)
13 (72%)

23 (31%)

10 ( 4%)
25 (14%)

53 (57%)

88 (17%)

TABLE VI.—INFLUENCE OF AGE ON NON-OPERATIVE
TREATMENT

Anatomical
result.
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45 to 60 years:

Good
Moderate
Bad . .

43 (42%)

33 (32%)
26 (25%)

32 (74%)
12 (36%)

4 (15%)

9 (21%)
14 (42%)

5 (19%)

2 ( 4%)
7 (21%)
[7 (65%)

Total . .
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Comments on Tables II, III, and IV. Table II gives the

answer to the first part of Question i. It shows without any

doubt that the surest way to secure a good functional result is

to obtain anatomical reposition of the fragments in any fracture

:

a good anatomical result gives a good functional result in 85

per cent, of cases; if anatomical reposition is not secured there

is at once a falling off in good functional results to 50 per cent.

This table shows also the apparent difficulty of obtaining such

reposition, or at least the rarity with which it is actually obtained

(only in 57 per cent, of the whole series of cases). Tables III

and IV show that it is easier to secure anatomical reposition by

operative means than by non-operative, but also demonstrate

that good function follows in a larger proportion of cases where

anatomical reposition is secured without operation than when

operation is done (88 per cent, compared to 77 per cent, of cases).

But it should, of course, be borne in mind that the group of cases

treated without operation includes practically all fractures with-

out primary displacement of the fragments, and that operation

has usually been adopted only where marked displacement of

the fragments existed. However, it is most noteworthy that

even by operative means anatomical reposition was secured in less

than three-fourths of cases (72 per cent.). These tables also show

that if anatomical reposition is not secured, but only approx-

imate reduction is obtained (moderate anatomical results), very

much better function follows non-operative than operative treat-

ment (55 per cent, of good function compared to 21 per cent.).

Even bad anatomical results under non-operative treatment

give good functional results in very nearly as large a proportion

of cases (20 per cent.) as is secured when only moderate anatom-

ical results follow operative treatment (21 per cent.). It is

evident that unless anatomical reposition of the fragments is

obtained by operation, the slight improvement in the position of

the fragments that is obtained short of perfection does not com-

pensate for the additional injury to the soft parts entailed by the

operation.
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Comments on Tables V, VI, and VII. Table V. In patients

under fifteen years of age good functional results depend less

upon good anatomical results than in older patients, and the bad

functional results are almost negligible (3 per cent.). The older

the patients the greater is the proportion of bad results, and the

more certainly do such bad results follow failure to secure

anatomical reposition of the fragments. The proportion of good

functional results secured from moderate and bad anatomical

results grows progressively less the older the patient.

Table VI and VII. When operative treatment^ is compared

with non-operative treatment, the facts observed in the analysis

of Tables III and IV become still more apparent. While it is

easier in almost all age periods to secure anatomical reposition

by operation than without, yet the proportion of good functional

results following such reposition is higher when it is obtained

without operation, and if only moderate reduction is obtained

the proportion of good functional results is very much higher

when no operation is done. This brings one to the conclusion

that unless the surgeon is reasonably certain of securing accurate

anatomical reduction by operative means, he will do better to

leave the fracture unreduced. Certainly under fifteen years of

age, where only moderate reduction secures good function in

as high as 85 per cent, of cases, there is very little excuse for

operation as an habitual practice.

These tables confirm the point emphasized by the Fractures

Committee of the British Medical Association,^ that the older

^ The operative cases in these tables belong to Class A and Class B of

the classification of the Fractures Committee of the British Medical Associa-

tion. None of Class C are included. It has not been practicable to separate

Classes A and B.

Class A are operations undertaken immediately without any attempts
at non-operative treatment.

Class B are operations undertaken only after non-operative treatment has
been tried and failed. (This Committee of the American Surgical Association
has followed the example of the Committee of the British Medical Association
in accepting without question the decision of the attendant as to whether
or not the attempts at non-operative treatment were efficient.)

Class C are operations undertaken for malunion, non-union, etc.

2 Brit. Med. Jour., 191 2, ii, 1505.
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the patient the more important it is to secure anatomical reposi-

tion. But they do not indicate that more patients will secure

good function if treated by operation than if no operation is

done. The only exception to this rule appears to be in the case

of patients more than sixty years old; but the number of such

patients treated by operation (ii only) is far too small in this

series to be considered authoritative. If patients from fifteen

to forty-five years of age are considered, it is evident that by

operation a good anatomical result will be secured in a larger

proportion of cases than by non-operative treatment (74 per

cent, compared to 46 per cent.), but the total number of patients

in this group who secure a good functional result is higher when

no operation is done than when operation is employed (62 per

cent, compared to 58 per cent.); and in the next age group

(forty-five to sixty years) although a higher proportion of good

anatomical results follows non-operative than operative treat-

ment (42 per cent, compared to 37 per cent.), the same excess of

total good functional results is to be credited to non-operative

treatment as was seen in the previous age period (47 per cent,

from non-operative treatment compared to 33 per cent, from

operative treatment).

It is worth while here, we think, to pause and study these

operative cases in greater detail. Why did one out of every 10

cases treated by operation secure only a bad anatomical result,

and why also was the functional result bad in as many as 10 per

cent, of cases? Why was a good anatomical result obtained only

in 72 per cent, of cases, and a good functional result only in 61

per cent, of cases? It has been pointed out already, in com-

menting on Tables II, III, and IV, that in most of the operative

cases the fragments were much displaced, and that this was

the indication for operation; whereas in a large proportion of

the cases treated without operation the fragments never were

displaced, and really no reduction was required. In a certain

proportion of cases where operation was employed, however, and

where there was already marked displacement of the fragments,

the surgeon was enabled by operation to secure a good anatomi-
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cal result; those cases in which he was not able to secure ana-

tomical reduction by means of operation presumably were very

difficult cases. But extenuate these results as we may, there is

one fact from which we cannot get away: it is the question of

infection. Out of 210 operations for closed fractures (all of them

clean wounds, none of them primarily infected), no less than

twelve wounds, or over 5 per cent, of the whole series, became

infected during the operation. Out of 8 operations on the shaft

of the humerus, 2, or 25 per cent, were infected; out of 100

operations on the shaft of the femur, 7, or 7 per cent., were

infected; and out of 19 operations on the shaft of the tibia 2, or

about 10 per cent., were infected. Such a record of infection in

a series of operations for hernia should be considered scandalous;

and it is scandalous in a series of operations for simple fractures.

And it may be remarked that while all the good operative results

were obtained by good surgeons, the infected cases are not the

sole property of bad surgeons.

The number of deaths following operations for simple frac-

tures has not been recorded. Some deaths there were; but as

many series of case records contained only the reports of end-

results in patients who recovered, and did not report any fatal

cases at all (either operative or non-operative) , it would be unfair

to calculate the mortality of fractures in general from the records

at hand. In 2 cases where infection was caused by the opera-

tion it proved so severe that amputation had to be done, one

for fracture of the femur and one for fracture of the tibia. There

were 2 deaths, of 1.3 per cent., among 147 operations for frac-

tures reported by the Fractures Committee of the British Medical

Association, all of these operations belonging to Class A (i. e.,

where immediate operation was undertaken without attempt at

non-operative treatment). Neither of these deaths, however,

was chargeable directly to the operation. Lambotte, according

to Appendix C, of the same report, had 9 deaths (1.5 per cent.)

among 567 fracture operations of all classes.

The results differ according as the fracture occurs in the shaft

of the long bones, or near the joints. C'Quo propior fractura

capiti vel superiori vel inferiori est, eo pejor est." Cels. viii, 10.)
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TABLE VIII.—575 FRACTURES OF THE SHAFTS OF LONG BONES

I. NON-OPERATIVE

Anatomical
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TABLE X.—HUMERUS
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Though it is evident from these tables (VIII and IX) that

good functional results are most certain to follow good anatom-
ical results, the most noteworthy fact demonstrated is that it

is very much more important to secure anatomical reposition of the

fragments in the case of joint fractures than in fractures in the

shafts of the long hones. In the latter case (shaft fractures) bad
function follows a bad anatomical result in only half the cases;

whereas in the case of joint fractures a bad anatomical result

insures a bad functional result in over three-fourths of cases

(77 per cent.). In the shafts of the long bones, a moderate
anatomical result secures good function in 59 per cent, of cases

;

but if the fracture is near a joint, good function follows a mod-
erate anatomical result only in 32 per cent, of cases.

TABLE XII.—FEMUR
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TABLE XIII.—TIBIA AND FIBULA
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ately. All fractures of the shaft are grouped together; while

those of the *' condyles" include supracondylar fractures (only

such as are within 10 cm. of the base of the condyles should be

so named), epiphyseal separations, and fractures of one or other

condyle into the knee-joint. In Table XIII fractures of the

shaft of the tibia alone have been grouped together with fractures-

of the shafts of both tibia and fibula; and all forms of fractures,

at the ankle have been grouped together.

Comments on Tables XIV and XV. In Tables XIV and'

XV the foregoing tables (X, XI, XII, XIII) are summarized

and compared with the functional results in similar groups of

cases reported by the British Fractures Committee. The non-

operative cases are tabulated first, giving the total number of

cases observed, and the total number of cases in which a good

functional result was secured, regardless of the anatomical

result.

In the British report were tabulated a total of 1040 operations

and these were classified as Class A, Class B, and Class C. (See

footnote, p. 789.) It has not, however, been possible to classify

the present series of operative cases on this plan, mainly owing

to lack of details. The 210 operative cases which it has been

possible to analyze represent exclusively Classes A and B,

though the exact proportions are not known ; it is certain, how-

ever, that comparatively few of the operations belong in Class

A. This point should be constantly borne in mind in making

comparisons in the following tables, since the British figures refer

exclusively to operations in Class A. Where no figures are given

in Table XV, either no operations are recorded or at most only

one operation in the special region of the bone investigated.
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TABLE XIV.—GOOD FUNCTIONAL RESULTS FOLLOWING
NON-OPERATIVE TREATMENT

Site.

American Surgical
Association.

British Medical
Association.

Total. Good function. Total. Good function.

Humerus, shoulder
Humerus, shaft .

Humerus, elbow-

Total . . .

Radius and ulna, shafts
Radius and ulna, wrist

Total . . .

L'pper extremity

Femur, neck
Pemur, shaft
Pemur, condyles

Total

Tibia and Fibula, shafts
Ankle fractures .

Leg bones, total .

Lower extremity

15
19
56

90

S3
12

331

73
44

12 (80%)
16 (84%)
52 (93%)

53
73

lOI

80 (90%)

48 (90%)
9 (75%)

227

76
62

195 (59%) 750

46 (66%)
27 (62%)

975
255

35 (66%)
60 (82%)
61 (60%)

156 (68%)

42 (55%)
39 (63%)

65
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Question I (b). Does a Good Anatomical Result Lessen

THE Period of Disability?

An attempt has been made to answer this question in Tables

XVI, XVII, XVIII, XIX, XX, XXI, and XXII. It is much
to be regretted that the period of disability is known in so few

cases (532), and that these are so scattered among the various

sites of fracture that to obtain any satisfactory figures it has been

necessary to group the cases in rather an artificial manner. It

has seemed, on the whole, more accurate to rely on the figures

which give the proportion of patients who recover their function

(whether good, moderate, or bad) within a given period (Tables

XVII, XVIII, XIX, XX), rather than on the average period

of disability for all cases in a given region. The latter calcula-

tion is necessarily inaccurate in most instances, as the period

of disability often is recorded merely as "over one year," "over

two years," etc. As a working rule, however, it may be con-

sidered that patients with fractures of the upper extremity

who are still incapacitated after more than twenty-four weeks

(approximately six months) will be more or less permanently

incapacitated, and that a period of twelve months may be applied

similarly to fractures of the lower extremity. According to this

reckoning the following table has been constructed:

table XVI.—average period of disability

Site of fracture.
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Table XVII, which is elaborated in Table XVIII, seems to

show that the period of disabihty depends very little upon the

anatomical result, except for patients who recover function

within six weeks. But the fallacy is evidently due to the small

total number of cases observed.

TABLE XIX.—PERIOD OF DISABILITY IN FRACTURES OF
THE FEMUR

Anatomical
result.
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Table XXI and XXII contain analyses of fractures of the

shaft and neck of the femur according to age, functional results,

and period of disability.

Question II. Does Operative Treatment Lessen the

Period of Disability?

It has been impossible, with the data at hand, to give a satis-

factory answer to this question. The only region for which

anywhere near a sufficient number of operative cases is avail-

able is the shaft of the femur, and even here the total in which

the period of disability is known is lamentably small, only 52

cases. These 52 cases, however, have been compared with the

available number (144) of non-operative cases in Tables XXIII
and XXIV. Table XXIV presents the figures in a slightly more

condensed form. From this it appears that for patients under

forty-five years of age or over sixty years of age operative

treatment materially shortens the period of disability; but as

already remarked the figures involved are entirely too small

for any satisfactory solution to this question.

table XXV.—tables to show the results of fractures
of the radius and ulna



TABLE XXVI.—TABLES TO SHOW THE RESULTS OF FRACTURES
OF FEMUR IN THE VARIOUS AGE GROUPS



TABLE XXVIIL—TABLES TO SHOW THE RESULTS OF FRACTURES
OF FEMUR IN THE VARIOUS AGE GROUPS

Anatomical results. Functional results.

Femur.
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Compound Fractures

The following statistics relate to compound fractures;
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The non-operative cases grouped in the age periods show:

(a) Compound Fracture of the Upper Extremity

I to 15 years:

2 cases of compound fracture of humerus.

o " " "
radius.

" " " ulna.

1
" " " both bones of forearm.

Total 3

15 to 45 years:

I cases of compound fracture of shaft of humerus.

1
" " " " radius.

2
" " " " ulna.

2
" " " " both bones of forearm.

Total 6

45 to 60 years:

I cases of compound fracture of shaft of humerus.

o " " " " radius.

o " " " " ulna.

o " " " " both bones of forearm.

Total I

60 to 90 years:

o cases of compound fracture of shaft of humerus.

o " " " " radius.

" " " " ulna.

1
" " " " both bones of forearm.

Total I "

{b) Compound Fracture of the Lower Extremity

I to 15 years:

4 cases of compound fracture of shaft of femur.

I " " " " tibia.

o " " " " fibula.

8 " " " " both bones of leg.

Total 13

15 to 45 years:

1 1 cases of compound fracture of shaft of femur.

20 " " " " tibia.

3
" " " " fibula.

51 " " " " both bones of leg.

Total 85
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45 to 60 years:

3 cases of compound fracture of shaft of femur.

II " " " " tibia.

1
" " " " fibula.

16 " " " " both bones of leg.

Total 31 "

60 to 90 years:

2 cases of compound fracture of shaft of femur.

2 " " " " tibia.

2 " " " " fibula.

7 " " " " both bones of leg.

Total 13

The operative cases grouped in the age periods show:

(a) Compound Fractures of the Upper Extremity

I to 15 years:

o cases of compound fracture of humerus.
o " " "

radius.

" " "
ulna.

1
" " " both bones of forearm.

Total I

15 to 45 years:

6 cases of compound fracture of shaft of humerus.
I " " " " radius.

I " " " " ulna.

4
" " " " both bones of forearm.

Total 12

45 to 60 years:

cases of compound fracture of shaft of humerus.
1

" "
1

" " radius.
" " " " ulna.

1
" " " " both bones for forearm.

Total 2

60 and over:

No cases.

(6) Compound Fractures of the Lower Extremity

I to 15 years:

9 cases of compound fracture of femur.

2
" " "

tibia.

I " " "
fibula.

6 " " "
shaft of both bones of leg.

Total 18
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15 to 45 years:

25 cases of compound fracture of shaft of femur,

18 " " " " tibia.

1
" " " " fibula.

38 "
" " " both bones of leg.

Total 82 " -

45 to 60 years:

4 cases of compound fracture of shaft of femur.

2
" " " " tibia.

I " " " " fibula.

6 " " " " both bones of leg.

Total 13

60 and over:

o cases of compound fracture of shaft of femur.
" " " " tibia.

1
" " " " fibula.

o " " " " both bones of leg.

Total I

Note: Very few cases of compound fractures of the bones of the upper
extremityoccur in the one tofifteen-year period and these are rarely operated on.

The lower extremity shows a moderate number of compound fractures during

this period and the majority of them are operated on. The middle period,

namely, fifteen to forty-five years, shows by far the most cases and the majority

are operative cases.

TABLE XXXII.—COMPARATIVE RESULTS OF OPERATIVE AND
NON-OPERATIVE CASES OF COMPOUND FRACTURES.
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The above analysis shows the cases not operated on have a
larger percentage of good anatomical results, but the percentage

of the good functional results is decidedly higher in the patients

operated on, except in compound fractures of both bones of the

leg; here the reverse is true.

An attempt to find out the average period of disability for com-

pound fractures of the several bones in the various regions

failed because the records rarely included this important item.

Likewise the note as to whether the patient was able to return

to his former job was so rarely made that this question failed.

The reporter's own cases, totaling 51, showed disability

when the patient returned to work: from compound fractures

of the bones of upper extremity, four months; compound

fractures of femur, thirteen months; and compound fractures

of leg, six months. No marked difference was noted as regards

disability between the non-operative and operative cases.

In the largest number of cases there was no statement as to

the number of hours which elapsed between the hour the accident

occurred and the hour the first treatment was appHed.

Time Elapsing between Injury and Efficient Treatment

The following investigations (Tables XXXIII and XXXIV)
refer to simple fractures.

In a series of 140 femurs it was stated that 70 were treated

within the first twelve hours; 9 between thirteen and twenty-

four hours; 4. between twenty-five and forty-eight hours; 4

between forty-nine and seventy-two hours, and 5 after seventy-

three hours. In 48 cases the time was not stated.

It is thought that many of the unsatisfactory results following

fractures are due to the fact that too many hours elapse between

the time the fracture occurs and the time when the fracture

is reduced and the first efficient splint is applied. In order to

determine this it will be especially important to answer correctly

questions 7 and 9 of the inquiry form for fractures (page 781).

From a collection of 143 femurs which were operated on it was

possible to analyze more or less accurately a series of 103 cases
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and thus learn whether or not prompt attention markedly affected

their results:

37 were children up to fifteen years. 1 1 were operated on within

seven days and secured normal function; 13 within fourteen

days with normal function; 5 within twenty-one days with

normal function; whereas 8 who were operated on after the

twenty-eighth day recovered only moderate function. Of the

whole 37 patients, the results were 80 per cent, good function,

20 per cent, moderate function.

14 cases between sixteen and twenty-five years. 6 were

operated on within seven days and secured normal function;

whereas 8 were operated on later recovered only moderate

function. Of the whole 14 patients, 43 per cent, secured good

function, 57 per cent, moderate function.

29 cases between twenty-six and forty-five years. 10 operated

on within fourteen days recovered normal function; i case oper-

ated onwithin twenty-onedays secured normal function ;whereas 20

operated on later secured only moderate function in 18 and bad

function in 2. Of the whole 29 patients, 37 per cent, secured good

function, 62 per cent, moderate function, i per cent, bad function.

23 cases over forty-five years. 3 only secured good function

and all were operated on within fourteen days. Six additional

cases operated on within fourteen days secured only moderate

function; 14 operated on later than fourteen days recovered only

moderate function in 10 and bad fun-ction in 4. Of the whole 23

patients, 13 per cent, secured good function, 70 per cent,

moderate function, 17 per cent, bad function.

It can easily be seen from the above that normal function is

recovered in a larger number of cases w^hen operation is done

promptly (within fourteen days) than when operation is post-

poned until later; also, that the percentage of recovery of normal

function diminishes as age advances.

In the 103 cases good anatomical position was secured in

71 cases (about 70 per cent.), whereas good function was obtained

in only 50 cases (about 50 per cent.). This corresponds with

the facts that only 52 cases were operated on within fourteen

days and 51 cases later than twenty-one days.
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When operation is postponed longer than about fourteen days;

the bones may still be brought into good position, but on account

of injury or disuse of the muscles and soft parts for longer periods,

good function has seldom been obtained.

TABLE XXXIV.—INFLUENCE ON RESULT OF TIME ELAPSINCx
BETWEEN INJURY AND OPERATION (FEMUR)

Ages,
years.
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